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Abstract 



A fully programmable, graphics microprocessor is disclosed which is designed to be embodied in a removable 
external memory unit for connection with a host information processing system. In an exemplary embodiment, 
a video game system is described including a host video game system and a pluggable video game cartridge 
housing the graphics microprocessor. The game cartridge also includes a read-only program memory (ROM) 
and a random-access memory (RAM). The graphics coprocessor operates in conjunction with a three bus 
architecture embodied on the game cartridge. The graphics processor using this bus architecture may execute 
programs from either the program ROM, external RAM or its own internal cache RAM. The fully user 
programmable graphics coprocessor has an instruction set which is designed to efficiently implement 
arithmetic operations associated with 3-D graphics and, for example, includes special instructions executed by 
dedicated hardware for plotting individual pixels in the host video game system's character mapped display 
which, from the programmer's point of view, creates a "virtual" bit map by permitting the addressing of 
individual pixels - even though the host system is character based. The graphics coprocessor interacts with 
the host coprocessor such that the graphics coprocessor's 16 general registers are accessible to the host 
processor at all times. 



Data supplied from the espOcenet database - 12 



I of 1 



10/ 1 7/0: 4:46 PM 



10-0270198 

(19) CHe*EJ.^8IS(KR) 
(12) §^l|5lS£(B1) 

(51 ) mtci 7 (45)saain 2oooaioai6a 

G06T 17/00 * 10-0270198 
(24) 2000tf!07a28a 

(21) «aaa 10- 1992-001 8674 (65)3JH5!fi ^1993-0016869 

(22) ttaail 19921*103109,' (43) aJHgJIt 19931^083130^ 

(30) 07/827,201 

1992^012130^ 
OR(US) 



(73) ^3\&X\ 
(72) &SX> 



(74) CHE1S! 



Oil 01/8! 2! 3 MM 01 El E 

aias^ aae ejiese Am a 957 cs.oi.h 150 oHta* 4820 
aamioi.&j 

ajS gjflg fi£E73 
!*!*IOl* 

aai.uaiois 

8^SS2!!.§£E^Ef!!!E!cEt5 

flia».»ui± 

0I±^& HM^E12A 



(54) OiaS^lgJAI^aeOII AfSSf^l ma/SXm» SFE3ICH3 £fe 553^^ H£H5!H£ 



JUAL 



^ Sfifl£IAI±gJIU ££S Oie^i 21^011 2 £l^bd Oil LHSEJE^ £3IEJCH 23HS. H2H 

«!H§AflAi;» sxisd. 

*► OJlAI^AIOIIOUt ^dICIE^IgJAt±g ». naiSJQMHSEgAfl AiM ^§of2 2Sfe iEOS^^s^ 
UICISMa^EElUB S&ofe d!CI2 }ilSAI±gOI D\£&U. 
E§! gJI aiS^eaxife ROM HI- RAM § 5 USUI 2iQ. 
HdU^3H£AilA1^ }ilgi3fedIXI0ll 3JH2I tH±:^£l OIS&Q. 

01 3W±^£g Afgofe Hdli^H^AilAI^ ng^g ROM, 21^ RAM Eb XUI2J U Al RAMg 6UJ01I 
319 El 01 2ife HSUgg 6I9SQ. 

^H(Af§Xf)DII 2J5H J^§± ILW 5!3*SAil Ai^ 3x^ Z23|Si2* 5*^9 i-^i^i a If 

32^ ^'SofE^ £319 ggAil^. ^dlQIE}iliiAI±il21 SWBS CI±iaiOI01l JHl^i 8 

Sg»2l ?loH 2§ofE^ICH0ii EloH ^SEIte 34*gg8 5Sot^ SlAilMl S^otH 2!D. 
nSH2!3E£AilA1fe ^3H£A1IAi2} ^*!§6UI (US Oil 3^3HgAil Ai 2! 1 6^H 9J ggaiXI±BME S 
^ ^3E£AIIAiOII 2I6H ^Ail±:l °!Q. 



[&S2I SI'] 

dlCI2atSAI±l!SQIl AfgoUl ^§1 S!«/SXI3» otE^IC^l ^ H§3S^ ndH^^AilAI 
[c«o| ^Bsl = 

M1E = = 0HAIS ^'Al Oil Oil [01 o|^01lE£IAf^ijO| 1^ Q0I0OSS. 

Xil 2 E = E ^g°l 0IIAI3 ^AI0i|°! 2tH^ 3H = A1IA1°J &M K\BoO\ $\§1 - a£IAI±@jO| l^QOICO 



55-1 



10-0270198 



H3Ete 3H£A1IAig ^SS n2}B\ = ZlX\2} =?^H} ? E£M£AI±g§ 3* got 2 91^ bj|0l±S? 

b^2J Oil At 24 Sj 3U|S| EMS AtAIE. 
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asfsj2s. nas §201*21 diG2)iiaAi±soui aisjuoii 216H £§sfe g^2i "oisflru "±Haoi 

0JU2I 2*113°! G±§aiOI OISAIU ^ 2J2G. 
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»S B£!E! OI^SSl No. 07/749.530011 ^¥ JIIHBCH 21D. 
01 S Ol^lOllAi m<£$\ &£SQ. 

0UIA1 ^XIoHOtSf A*»g s £gg ^ffl NES22 ££1011 SSEIfe 5101 0UJH DM UICI2JiaAI±l!S 

ma2»axi±aoi ond asaasxioiiE Atsa ^ 2JQb aoio. 

&56f^l £i£* S Oil Al 3 MAI Oil Oil OS 3fflB!HSAilA1» 01 » "0HB2 S(Mario chip)"0IB SSD. 
S Ml AI st MAI Oil (Ml Ai H QIB2S8 blC!2Ma^M£IIIU10ll UI9EIQ. 

s ^soiiAib o>ei2aoi H^n^oiisasf ^^ej^xioii s^a^ s ot£i2££ Hgnaoiisaa bsj 

S ^MaiJIMOI±UI0ll LHS2XI 8>0FE SQ. 

fliisoii ^ »a°i oil Aist mai on on mm oiiaisj aiDapiia^eaxiof 2i^o«saiAi±aoi eaieich siq. 

□ dlCI2Jia^Samj= HI IE (Ml EAIE! 2§ ^§01 ^^1 PCB(EAI 2.^)1 S^ofH 2iD. 

H tilD2Ma^e£|X|fe PCB2I £J3B0fl MXI£J01 ^ffl NESDII2J E^MCilBSf tJsI g>;i?|°[ ^wi 

aa^oiaioKim sssm sid. 

^^as^cnaioKDfe nesohei e^mqiboii ^jciei ^ch^^b^ s^eiq. 

S OIIAiat MAI Oil (Ml CO^Ai. blD2^ia3^£lXI(MI LH9EJ 0*£l2SQeHS! 3HMA-||A1)(2)E 100-128^H2J 

ei§ icsoid. 

n D^2S(2)8 ^^£IAI±S(^. Super NES)2S^B lOi^i, CHEai±ilia ^ GIOIB^^l ^ 

0J£l2e(2)S ^^dlAI±a»2^^B E!(P112)e eoH 21MHZ2J l^S^^s£f E!(P1 17)8 B 
5H 21MHZ(E^ ±§21 ^m^)2J AI±S1^ ^iJ^D. 

oi ai±si^ s^ij^fe oumm& ofdissoii ^ cpuoiisaj^Aii^oii oi^ onsdiEioiasss Aii^ofe 

Ql MSEIffl naiH Df£I2aLH0IIAi2J B0ISS5KMI l^ A J5i BI.SoteQI AfSSD. ' 

0taJ2a(2)S SES d^i^EJ 2I^M^2J^H!(P110)g Si^Cil 01 E!(Pt10)(MI^ Oil S MS ^Al±^» 

2S^8 ^tUS 21MHZSD G ^IU^#^I0I^M i^b ^51 ^^Ai91 OF El 2 CPUS ^SAI3UI 

?i^ 2i^^ss!sxK4)^i- aaso. 

^HSIAI±a( = , ^ffl NES CPU/a^»aiS»(PPU))2l ^ CPU 01Eai±a^5!(HA)E E!(P37-P62)e 
SoH QF£I2S(2)0II S2SQ. 

-Afof}il. ^Al±g2l QII0IBa^£!{HD)8 ^ CPUC1IOlE}W±^^Ei E(P65-P72)e S^oFOI 
DFai2a(2)0ll 

Q*dl2£(2)£ ^;f5i2^ ^ CPUS^El a(P119)8 »3H OIISEI £l = ai^lija(RESH)». E!(P118)S SoH 

aiAiiM^jSB. nan s(Pio4)(pios)e bsh eje ^ aioi^ xnw^se ^ai^q. 

QF£!2a8 2J£il^^ 2^>US(IRQ)e Bt^SAI^ ffi{120)8 S^otOI ^iH NESOif 3 IRQ1 E^elD. 

0fdl2aE 221 Oil Dm BlOi^sE ^iJofbCil 0HM12 ^E^ng ROM (10)e ^Ail±ofe ^HAI 
AI9i;i ROMSEL^Sl ^> *j §! □ . 

}ilD;K }lia3fsaiJlb a^djaa. «^(Oiaa % Elki\E.(R)S}Sl ^0IIA1 ^ai NES£J ^(authentication) 
ESA1IAi2l GI0IB1 IH^ofe ^1^1 ;[JJ 2igEgAilA1(3)! 5^of2 2iD. 

}|ia3^£iXJS oilo^QI M§Elb °igESAilA1(3)2} H°!AI±^S Oi;iA1 ^56f2 2ib 01*^^ ^51 
No. 4.799.635S0II JH JHEI Ei^2l 2S0ID. 

0fd!2^2J RAMCHEai±5!(P74-P91)E RAM CH E 91 ± fcH ± (RAM A)B ^oH RAM(6)(8)0II 2^32. QFdl 
2^21 RAMDI0IBS(P93-P100)S RAM Ql 01 B bi ±(RAM D)fi §oH RAM(6)(8)0II 3§E!0. 

Oil RAM(6)(8)8 ^ 0f£l2a2l El (P90KP91 )8 §oH EBS IS OH E d!l ± ±^.^*£1§.°\ gCHEBil± ± 
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21D. 

Jai(«i!S(we)fe E!(P107)S SoH RAM(6)(8)0il JBI3SD. 

9\JmO\£l& £' *JIJBIOJ£!fi(R)(W)te ^ CPU01IA1 BaSIO) S!(P104){P105)§ SoH DtEISSOII DISS! 
D. 

oiB2S8 on guiaa a ^;ib&§ aAi»2S« nes cp\ji\ ^aaa»fe oiiEB*uii±ofe§ 

SUB ^0f^ ^ 2!D. 

ttisswi. *ai±bsi Aitig 0iEai±ei£i a moia°!S * cpu;[ ^gofasfe 12121 ^§ 2 o 

»2 Site 013230! 2loH aAlSD. 

0IB2SOI ^iJ§} ROM0iE21l±iiJS2f RAMCHEai±£!£^ BAIEIS y$0il ^gs! Qil£BGbmi±OII J\ 
filEIJII SD. 

0IO ROM0iE£il±fe ROMOiE2JI±tH±2l 5!(P2-P26)g SoH HgHg ROM(10)H D\^H. RAM CHE 
E!(P74-P91)g SoH RAM(6)(8)0il 2I9£!B. 

^ CPU2I ROMBI0IBS3 3J RAMBIOI BSJ 38 ROMQilOIB W± % E(P28-P35)Hh H!(P93-P100) 
B S6H ROM(10)M JlftlSD. 

smxi ^xiaiow mss otaass xigjjm romiu ramseej oiub nsi qss 0112a dhk)i 

±2IE 22E!Qfer 3S0ID. 

OIIBEQB. 01SI2SS CO ROMS AfSofe dlD2^iaAI±S0ll SSSD. 

OIIBSB. XiHEQilAi R0M(10)g Af§ofb GiUOii CD ROM(£AI2JB)0l SWHOIB. H^Hijgg. dlCI2 

gioib. naiaiaoiB a sgoioiBB xisa^ai aisb ^ sq. 

SSH21 CDSai0IOK£AiyS)te GII0iBW±{P28-P35)£23 BIOIB ^ Sgg 2!*Ail±& =£j2§ CHE 31 
±fcH±(P2-P26)&2S OilEBCHEai^ £J£B ^£JoDI $\6\0\ 0^1 2 S (2) Oil aSSSJB. 

CDSfllOICHU CO R0l\O2|AI±S2i 55}0II DioHAI^ 0IS0KHIA1 S&2J I|£JB 3*£!XK)OI 

9T BBS SID. 

CD ROMJ|2j£*l2l §.UHI 0I3E S22I blOIMg S2S hi I §01 &g6l a±£!D= 330IQ. 

QIOIBfc SI ESI ROMOII AiSQE 100% LH XI 100%SE^ Xi^6\J\\ Xi&i ^ 2IQ. 

nam. g»5Mi£ co rom2j oii£B^Aii±Ai£ a qiiebbeai^oi ^ejbi romsd aai irBQ. 

Q. 

^. HI EMI EAIEI ^IS^BIIOIlAi 0>B2S(2)8 ROMHOIBBS. ROM0iEai±B2J a! ROMHICHdlSJ 
3 S&ofe ROMW±2f ; RAMBIOIBBB. RAM 0*Eai±BB a RAMfll(H32!B 5&of^ RAMbH±£f : 
^BIOIBBB. ^OiEai±BB 9i ^HKMSfSia SSote ^E£AilAiB2JI!j- SgSOi 2iD. 

0f£I2SS QII0IBS fflEJaHAI ROME^^B gJ2J QIOIBdfOl^g i^CH^ ^ £[§111 SAIOII. 3xf 
S! 22 USH^iS OH^ S^212^ ^H6UI ?loH EDM QIOIBg RAM Oil ;i^&2^W *iB^32J il^Sf 
5 EEofll 2!D. 

*4»2lIISh 0fSI2S(2)S LH^^ES ISdlM^^l Ah§6fBAiE 8dl^ ROM(10)S ^ 8bl^ 
RAM(6)(8)S2f 2iBIHiOI± 2iE^ ^^l£JCH 21D. 

nan. o^B2S2l ee lji^c-iioibw±2i LH^ain±a^ i6aieoio. 

E*K ROM(10)2S¥B QIOIBS ^ICHLHfe S^jU- RAM(6)(8)0il QIOIBB D\mo\$= Wfflg£IOi 2i 

Xl°[ 01 Wffli!2^ 2ioH H^H^ ^i!^Eb ^CHXIXI ^^Q. 

dl^o^l Qtdl2S(2)8 CD ROME^^B ^ UdHSIGIOIBB ^ H Ail ^ of 01 RAM(6)(8)0il ^l^of^QI 01 

^HSAUAI. ^fg ^IH NESSfefflEIS*l(PPU)2l bICIE RAM2S Qg DMAB S^oUl 91 SOI D. 
01 S0KHIA1 S^2I JCI*JS ^2Ei^aa 0^I2S(2)S RAM^I^M^ §y RAM^Ail^g^g bf0IIIH±AI^ Xi 
BS2SM1 CD ROME^B PPU2J bICIE RAM 2^. QI0IB1 SJS S^ofe 5!^ EESofE^ ES3^ 
EJCH^ ^ 2!D. 

CD ROM2I 2Uil±AI^0l ^Db M^OilE g^of^ CD ROMB H^ajOil ^Hl §§If ^ 511 0^2 

s(2)£i aa^EJi sn^oui naoiD. 

bIDEGIOIB ^' 2CI2QI0IBfe CD ROMOil USEIPISOil 1£H2I QI0IB S«I£SA1 S«SD. 

0IOIB&*;iiiU BIOIBaia*(decompression)PlfiS 01 ^OtOIIAI m&21'D\gm S 
2JD. 

0FB2S(2)8 ^^El Q1I0IB1 CD ROMES^B ^A1l±^ *0j| HSA1IA1S ^^1 ^ 2*^ Al 

2JSQ S^l CH ^§ AIZ!LH0I[ g£Jl Ql 01 Bbl S*»2BSSM| -[1101 BB blS^SD. 
0fB2S(2)E 21MHZi^2S ^^BPI [[HE Oil GIOIBB RAM(6)(8)2S 2aofeQI 2^£1^ ±S2I AlZf 
UiOil bl^^g 

□ BA1. SfS ^2! blCI20IOIB2l- EDSaiOIBIH ^21^21 CD ROM ^ Ail ± AI2!LH0II Sf^S §£H^ ^A1I± 
SD. 

□ B U . 01^ blB^ ZJ ^Ail±Ai2i2g SJoH ^ H ^lb Sl,^ <^ 2i^ai OI*s QilOIB bfOI§& 
^Hl ^Ail^AI^OI Q>B2£(2)0il 2loH Li\Q\&J\ bl^^£!$OII ^^61 £±£12^1 ItHEOID. 
0fB2S(2)0l bl^^l ^^oH2 E1BBE ^ H£H^^^AilAi. ^ ^EH NES PPU^ DE Xi^l^^M Xf^g 
01 ^§£|J ^ °ID. 
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SB. ^£?f SEJ\ BIIS^ §S0IIAi^ 0fB2S(2)g S52XI 38 gy£ GIOIBl CD ROM2 

£^EH °Aki\±% ^ 2JD. 

SES ±EH^ RAMOI AfSEJE M8J^S£|xife (^dHBBS S&ofJI 8Q. . 

«H3HIIH£l(12)te HIOIBSimSB 933^01 33£^0I «2! S^Oll ±EH^I RAMS 

RAM) £ ±*fi! RAMS436jO|fciS(RAMCS)B fl»M Xt9?l(R)B SoH §£H 

*HStJHEidiffl£(14)(XI asaD. 

^;»32£. RAM(^Eai±w±oii sa«sxiapi(i6)^ ssaao. 

as oidi2s asa^ass ram(6)(8)oii s^b hssd. 

□au. aA«es5»oiu nf?i-£ 83aioii □ otEfli^asis ±§°i aaxisi vccoii ^asiirij ohjb 

□ a8E{OV)OII a^SibUOil CUB ofOliiS E^ g^lSe ttSSAISIte £J3a°!2£Ai A>8E!D. 

oia^Es "i" Eifr h o m oi m^ofdjog an±as aaiiuii sd. 

ei«e*«I. 0*a2££ 01 B SSOii CQB ?I9 £^B3dl. 4 0JBI2S0I 2BEI^ RAM^A1I±AI 

sb ss^a uas&oi aasot, □ o^sissbsi as i^u* ch^ch ajssq. 

OIB §££S aill^HB AJ8S2SJM ^S. 0FB2SB OHHfi tt»|g2l ^32!0I D^£l D^ *JEH°l Oil 
2aCIbK)l±» MS^teflQ. 

QIIBBCH DOIUSJ RAM&30I SJBS «^2I SISaM^fi^ ^foHSJD. 

aa^. saasi :»s hsaiiai s^a^2i i^se hichou=£hi afs§ ^ an. nan db s^oi 

Af§§ 4> 2D. 

cueui jisei sgtf bb ;hais2§jm saaaoi am i\^m AioiMsD a mm S§iaiO|E£ g 

8g ^ 2!D(0IIB IS. H^AilAI^ 30MHZS ^EI2. StSOil Sd^SE Sfi'SSOl 15MHZ OilAi til 
32^ ^SEJE^ §1Q). 

XII2£fe Ml EOII UBS JilS^Mail^ SSEJE^ a»S *!g3B ^ blCI2^iaAI±B2! B3 

QOIOOBOID. 

OilSMS »2Efe UHE 2* OUJIia^ADt £XH BOH of □ NES^ LiByiQ. 

□ BLJ S ^§ *||2E0il EAIE 51111 £8 B3Q0I0OBB ^ ^ffl NES22 gggOlU AI±gJOII HI 
SEIXi SfbD. 

^ffl NES= (NIB MS 65816£2>£! QfOIBSHSAil AiB 160IM ^ CPU(22)B ^E-l NES2J XilCHEj|3(20) 
UIOII ^XI2 2!D. 

^ CPU(22)fe OllS^a 128Kdf0l^£i SJS RAM(W-RAM)(32)0II ^§£ICH 2iQ. 

E. ^ CPU(22)^ OIISMS 32K^IE2J HIG2 RAM(V-RAM)(30)OII a6f»aSJtl(PPU)(24)ffl 3 

aaa. 

^ CPU(22)b Eb ^Si^U^Z! PPU(24)B S^ofOI tilCI2 RAM(30)Oil SEofb ESI 

CQBA1, ^ CPU(22)^ PPU(24)^f dlCl2 RAMg 5ljAil±oHl ?imW 0I2I2I AI^GOilAi PPU(24)M SoH bl 

□ 2 RAM(30)g ^A1I±S^ ^ 2iB ^OIQ. 

PPU(24)i= blCI2 RAM(30)2^^B Af8^2l H2llbia(36)^0ll biCI2 Sf^B &«AIEiD. 

E§f. CPU(22)^ SIS RAM(W-RAM)(28)01I SSS 8»»aS*(APU)(26)2f 3BSQ. 

Aie£JH MEESl ^bloHI 2!^ APU(26)^ }\\%3\^&Z\g2} ROM(10)0ll H^E! blCI2}iiaH^ 

□ 821 Ef^ofOI B^AISiD. 

CPU(22)fe Ef XI APU(26)e ^oH 5|S RAM(28)e °-Zk\\±% ^ 2!D. 

PPU(24)£f APU(26fe RF^5PI(34)B goH MS^2I Bl 31 bl 2(36)011 £1201 SID. 

^ffl NESUiOil blG2 RAM(30)8 3hM&IXILH2J ES^^ ROM(10)0ll }|^£JOi SWHIOIBS S| 

IHEJCHOtEf 2!Q(H^n^ ROM(10)8 7\\& E^n%&21 OfUB 31 SOI BBIOIEIfe AtgH SJK-IIOI 

BE 2D). 

CHS Oie^l. OlIBiS ±HB0IM§e. E^ D±MaiOII aHSSS^ h\EB0\\ blG2 RAM(30)OII ^I^B 

Oi 9io\o\ ma. 

E£3% ROM(10)8 E 1 ESI 21ti\§l^J\B SAia3i^9(1 )2f S^Bb Jil2E°l ^'Ei( 1 8)e B6H ^ 

CHE&I±W± ^ ^BI0IBW± ^OlIAi CPU(22)01I 2J 5H ^Afl±E!D. 

PPU(24)^ CPUQI0IBW± ^ CPUCHEai±W±B ^y,'B(23)l ^IS3^aXI2f 

B^Gi □ 01^^ 01 }|IS3>eaXI0ll BIBB PPUQIOIBfiJS 91 EO\ti&m Ssof^l Z\m g^m EEo\J\ 
91 SOI D. 

APU(26)^r CPUtH± ^ 2D2tH±(27)l »fl ^IS3^BXI2f S^EiQ. 

CPU(22)S! CHE^I^g^E ££□!£ ROM(10)°I ^^i^f ?lx! OCHIAi^B A|5J EJEi 2S^2^ 
32KbfOI^ AOS^s U¥iO<51D. 

□ Hsng ROM(10)8 CH^ CPUOiEdil^g^SI 1/21 AtSSD. 

aysjog CPUCHEai±SZJ2! ^ 32KbWI= ^□Sl^OllAi SI29Utlfe RAM(32)2I « £1 HI XI^EH2I 
0iE3l±XISB ?ioH OISEID. 

ROM(10)2I CH;H 40li;mf0l^0ID. 

NESOilAi Al § £1 = CPU(22)^ ROM{ 1 0)5jXJ! °i OiE^I±S XIS» ^ 2iD. 
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Sffl. 0fai2S(2)S BXI 16dl3 H£nSS9*SEIgJ8 }fXI2 B?l IMS Oil 5SnaS(10)LH2l 32KdfOI3^ 
HB 32KUJ0|e932}g 4JS13UI ?IS 83ZIIXI±H« SS»2 2!D. 

8 OHAISB &AIOIIOIIAi QfB2S3 <^ffl NESCHISdl^E> CHlofe Sfll 24til3 OiEfll±gZ!g JfXIIQ £1 

□ . 

01 2! 3 « XI $00 : 8OOO0HA1 Al^ofe ?I£I(HI ROM(10)§ 28SHM. 2F3BXI&B RAM(6)(8)3 «XI $70 
: OOOOOil A1 AISfSD. 

3f3£IXI&2i ROM(10)a RAM(6)(8)8 1E2J «±1 018813 °i2°S 0fB2S0il 2I6H gi3 «!Afl±a 
^> BD. 

EES RAM(6)(8)8 ROMSD CH US £?E3 2Hi!±§ ^ BbGI 0>B2 S3 01 SSI SSofE 

* a*!E!D. 

0fB2S(2)3 =£Hi NESLHOil OiCEiS 0II2B, ^ ^8J RAM(32)0IU UICI2 RAM(30)Oil SSST ^ Hfe 

<hs §33 3»xia axi ao. 

0>B2£(2)0I GIOIDS JiBoUl ?l6HAit= 5Eb UIM8SB StgStfl ?loHAfe QIOIEW RAM(6)(8)LH CHI XiS 

eioi stojota ao. 

EDBAi, NES CPUESH^HI 0JSI2S H 312^01 SSoHi Bfe CHS S^IOI RAM(6)(8)Ui0il SIHoKW 
Ot SD. 

0>B2S H3HgOI S2Sofb AfSOII JI^Ei OiS QIOIBfe ROM (10) CHI £XH& ^ BIQ. SiS CH £3 £4= 
^ RAM(6)(8)U10il £IH2 330IQ. 

NESHSHBOIIAISJ S2§l SSE^fe RAM(6)(8)U0il £XH& 32^1 2JD. 

A^&, 01 RAM(6)(8)3 Oil 2 £1 3 Z.MHI 2J5H XlUflai dIJMES SiEAl B2S £^B0I XHSEJCHOt 2! 01 

□ . 

SfEAl BfiS Ofh! S^te ^Hi NES2I LH^Oil RAM(32)0il 3|2j SJOiOtB SD. 

0JSI2S(2)OI Sf8S dl3£13 0>B2^3BXIB RAM(6)(8)Ui(HI I2BI2 2f dl3H2JI2J0l 

&£i£B0Qi =£IH NES2I XilCHofOilAi dlCIE RAM{30)g DMA2S1 2101 D. 

NES2I CPU(22fe U\X\ OfBESOl EXHotXI 8fe aflS ^El NES2I XilOiBI3(20)LH0il Bi= 23 LH 
¥ RAM Oil SBofe S3B ^XIH BD. 

Df2J2S3 OIP RAM Oil SEofe 33B PHI 2 BXI 8*223 OfE.12 ROM/RAM IU ^Ei NES RAM 2! Oil 2 
&3 23 CilOIB^ CPU(22)JjaiOII BoH HI3SCH0* SD. 

QIOIDb DMA2£g SoH H3i:EH^S>IIJ B30l§£! CPU(22)g £&o\0\ 2si ^ BD. 
0>B22f3BXIB ROM (10)31- RAM(6)(8)3 23 MgJHS3a^0IIA1 S±2I &0I £II!E!D. 
CPU(22fe ^3BXIB ROM(10)2} RAM(6)(8)0II ^A|212g SES ^ 91^ m^MEo^ EQ\SX\m 
H fflD. 

^^o^D dl^l3AI0il 0fgJ2S3 eSHEIH, CPU(22)^ ROM(10)HI RAM(6)(8)2S2I s 

s^o^i so. 

0^2SOI HSU^g ?ioHAi^ CPU(22)2I H^H^OI ROM(10)0IU RAM(6)(8)OII2i b^^'of 

}||^ 01 P 2^0il2j SEi 5^1 6^01 0Fdl2S0l ^CHEi ^Sl &£.mW)m J\QZ17\U, 2^ CPU{22)^ 
^!^3Ee S|3 RAM(32)0il 9HIiaOI 015(^3 RAM(32))0fl Ai ^§ofe 210ID. 

0f£l2S§ ^DH NES 21 CPU(22)^F HS2EHS6H2 ^0]^ ^ 91^ 2101 ;^S &3 aiXI±Bfi ^HIH 2i 
D. 

Oil aiII±:Bi3 91 » $00 : 3OOO0IIA1 Al^offe CPU(22)2l 0il2BeS2S ?SSE!D. 
H12E0II EAIS d^^OI 4>m NES= D^S XIIOi^aM £4^SD. 

NES2J CPU(22)^ ROM(10)e 2"A-||±8Hl»tt OH XII0iii^(ROMSEL)M I^AIgJD. 

NES(22)^ OII2£l£lHai^2 ;H AlomWSKDI BHai^Hiii^(RFSH)g SJ4SAI&D. 

0^2S3 e^l 8>^of2 NES2I CPUOII BB^ 4 3 l\n±^ BB^ES BB^3^ii^(IRQ) 

2 2^SD- 

^^fSIEg CPU(22fc BEiJ^B BOI3>iJ^e »aAI&JD. 

AI±iiBOIS>iJa^ HICHEUe(20)iaO{| BOI8Jffll2!ag(21)0ilA1 WaSD. 

m«-S/aAi|eAia£ HICHE1IH(20)lJiOIIAi m%ZL0\ ^l8J3Feaj|0i| HlgSD. 

ES. ^ffl NESb 2!«(l)Efll t »^(0)EXII ^ dlAil3(R)E^I ^21 HIOIBB £D\ OISS^ 

No. 4. 799. 6352011 CD! }llgJ3t3B XI ^21 eiHEgAil A1(3)B IH^ofe ^l^e B §ESA^I Ai(25)l 5 

Sofll 2JD. 

01*^5 No. 4. 799,635^011 >il IH EJ B l^^Ail Ai(25)b 2J10I CPU(22)e B Ail 3^ EH 

3 ^IIAI2!D. 

^122011 M^!23 UEi^ ^iH NESblGE^I B^i^ Ol^ltHlAi ^E!^2^B PIsBCH 5JD. 

011112. PPU(24)i E^ofe NES Oil ^S ^AilS ^gs 1 991 ^ 41 10^XP3 "blCIEXidl^xr'B 

g&'l ^XIH No.07/651.265SOII MSOi SiEffl. S2S OI^KHlAi BSSD. 

^> OH NESB }il^3f3BXIB0il §2^ CHS^il 2^B^;HHI ^8 □ XfAilS "S^Xi£IAI±gj 
21 ^SOilEB ^Ail±&Xl % 3 SxlOil A^gS B^K* Sxl"2l SS23 1 991 a 8^ 26^{HI Qli, v g 
^ mmgzi No. 07/749. 530^B. ^S2I ^§,'"2X^012 %&U±wtt\0\EX\2\ 01 CHI Afgg B^^I^SXl" 
3 1 991 1^ 111 19&0II eSIS Ql££^ No. 07/793. 735^011 ^1 XH EJ CH BH. OUIOIlAi Olli 4 V 5S 
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s gjgxng s^§soui ^EsL aso □ nas sssAiiAi dmasi^i Atgofe 

CttBAi. ^MtSUAIZlg SJ&&2SM1 S^MOIS^ ^±£Jfe 2211 31X11XIBE H ^31i3gJ AI218 
*3ofe 2101 Wgf5|»D. 

OtSW fldl^ESl 8fefg&!tilOII SiCHAI ^g§> 01 9* 01 ^§*SD. 

HI3E£ SHEW EA12 01B2SB1 DM ^££1X1 ?«2±1 ^goDI «2f M8^e£|XI3H0l±(19)2l of 
U21 fttAIMI L1BH! AfAIEOID. 

ES. H3Ete III 2 EMI EAIS <^ffl NEStilDE aiS»E?ll<H» ^§6Ui «» til CI 2 M a HI (H Ql 3(20) Oil □ 
ff 0HAI3B 2l^of^32l AtAIEOIQ. 

oias hiciems aoiaia(2o)a ois^s Ma^saiKiwa Jiaiaia aaioii n»Mfe coouai a 

S£J "TVMS^rg 1991 B 891 23£^Xf£ 3£!S 0l£g3 S^j No.07/748.938£21 XII2E LH XI HI9E 
Oil EAIBOi 21D. 

HI4a£ 91 JUWbEte HUE (HI EAIS 0>B2S(2)2I M^QOlCOiHOIB. 

HI4aE S HWbEWI EAIS W±(HI CHoH MgSD. 

S3W±(INSTR)J= S33ES CHS OtSISS ^£2±0II XJIgofe 8UISW^0ID. 
Xffl±. Yttf± % ZtH±^ 16blE GI0IBW±0IB. 

HAW±fe S ^AiOIIOilAi ^ffl NESO1Eai±tH±0ll 2£Elfe 24bH£ ^ A)±B01Eai±W±0ID. 
HOtH±^ ^Ei NES2I GiOIBfcH±0ll S^EJb 8dlM ^GI0IBtH±0IQ. 

PCW±fe 010ISS2I 5SnB3*Sa(^. aiXI±BM^(76)2l HXI±Ei(R1 5))2I 0^1 aBAI± 

a 1 ^&2±oii hi sat i6tii^m^oicf. 

ROM AW±b 20dlM ROMCHEai±W±01B. 
ROM Qb\±±= 8blM ROMGI0IBW±0IB. 
RAM AW±^ 1HIS RAMCHEai±bH±OIQ. 

RAM DJNtH±te 8tilE RAMBEGIOI BtH±0IH. RAM 0_OUTtH±^ 8dlM RAM 01 M Oil 01 Bdi±OI D. 
0IB2SH1 ^IH NESI= Qf£l2SIU NESZ!0il GIOIBg ?t°l Oil 2J Oil 3 h U ^ 21 3SS ofe ^ 

^BXIEI RAM(6)(8)g 3*SQ. 

NESb QiEai±w±(HA)2f gioibw±(hd)§ mm otaiEsa °^Aii±^D. 

=>ffl NESfe ^ffl NESOiEBI±tH±(HA)g SoH 0>B2&2J aiXI±B(76)§ ^ H Ail±£D. 

NESfcr 0fB2S(2)g SoH 5^BXIH^Il^ ROM(10)Jtt RAM(6)(8)g smi±SQ. 
ROM J3I (0(104)2* RAMHOUI(88)fc= 2*2* ROM21 RAM 21 <%ki\±m JHAIoDI floKM ^ffl NESOII 21 oH St 

OIISMj. 0*£I2S(2)S ^ffl NESUI- RAM 21 CHEai±XI§g AlEofH Sige ^B^l ?lofOi 
RAM£2!£J£(RAMCS)§ A^S^D. 

Xil4aE ^ HI 4b E Oil EAIS X. Y, ZhH±^ 0fdl2S2l LH^DI0IBW±0ID. 
XW±£IYW±^ ±^GI0IBW±0IH. ZGI0IBW±^ ^^XIW^OID. 
OIM 16dlM2l ggGIOIBe S§2[0. 

Q^2S(2)8 SgCHg ^^of^Ai XbH±£f YtH±^(MI Sg^gQil Alg£Jfe GI0IB2I ±±S. ZtH±^0il 

aaxiQioiB* ^ u±zQ. 

^ aixi±aoii ;i^ejch si^ lh§§ j\^o\o\ n^nim chs HI32J sixi^boii ^i^ai^ib^ sii 

^ISStDiOII. ^^^a2^^Xl(ALU)(50)^ XtH±21 YtH^M gort ^ ±±aiXI±B2l LHSS ^^JofOI 2^ 
°^ *. □ SiL^Hie ZtH±:0il ^^Q(xfais 01 ZtH±^ aiXI±B(76)01l SSEiOi 2iD). 

0I0I^S(2)LH2J ggC!3S2JS(60)S §§21 S3E1 CI3goK)t ^fe HICH^S^ AOOS^l 3HAI AIH 
^512S ALU(50)OII HI^SD. 

J1I1E0IIA1 ;is°l Hf2f^0l QI£I2S8 Sl^ ^ ROMhH±. RAMtH± ^ ^ffl NES^tM 

±oii aasD. 

0^B2S(2)E ^AI±^J0l ^^oHl i^OHO ?lol01 ^^ffl NESW±M goH lilCH^ 

S. (HEfllAl^lS §y GIOIBeilfiB 2IAISD. 

ROMW±2f 3\^Z\X\ RAMW^b CH Ei ^ CH AI2!0II ^SEIH ^ffl NESl^Oil ELtBAi SB 

ldH2l ^iH NES}iia ?^BXI0IIAi. ^ CPUCHEai±B£jI!> QIOIB RAMI! ROMOII ^'S 385131 

[GIEOII RAM 31 R0M8 SBS ^ Ail ± El XI Si=Q. 

a ^go| o^mQij CQ^AL Q^I2S(2)E Ail IE Oil EAIS ROMhH±2l RAMW^M ~Ri NEStH±S°B ^ 
5^2S ^BAI^D. 

QtB2S(2)8 =^iH NESW±^2^ 2sE' ^JSl ^AlofOI. AIEHSXI %S ^ ^E2I ROM tH ±2f RAM 
tH±l ioH CHE! ±ls.J\ ROMS HI RAM S Oil 28BCH0I ofeXIl ^g^Q. 

ROM Hi ±21 RAMdi±i Edl AIU 2^Mi 0[dl2S(2)S ROM § BEofe ^Hl RAM Oil BOIEofe 511 1AI 
Oil ft <^ 2^D. 

OlSMi. t»a2&'£ RAMI ^Ail±6UICil ^Ai ROM 21 °^KM±J[ £jsg[[H^XI 310^ 122iOL RAM ^ Ail ± 
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AIZ12D £881 !=a *UHI±AIZ>g £fe K» ROMSE^E mH*32£ ^ 2iQf. 

HI4aE0IIA1. 0fai2S(2)B &PIS Hh2}&0l 232S 5§D^^§1 E^AHIAiOICH. ALU(50)1 SfioQ 

2!D. 

ALU(50)b £^PI(64)0i! SIS 3«a&fjlf §5ofE?IICH(52)0il 2JS ^§Si^l^S2^§ JBISoHi 0>£I2 
SUOilAi ^Silfe EE £>£3^S ^&§JQ. 

ALU(50fe S^CH CI3CHS¥B stSS B01£!S« $>ii!6KM PlfifSih SiiS^. UHBS|-0R3y S AIH 

H4aE«IA1 EAIS WBttOI. ALU(50)fe XW±2f YW±3^B JHEIB §2£ ^£!6H1. ggG3G(60)2l 
HKM^aOII 2ioH JHAIEJfe ^SofH. HB2 01 SiiSIi ZhH±0il H88D. 

0IJ9I ALUPt J96E0II S5»BX1 SD ^AiloMI 

Q>ai£S(2)S 3&£!2I £2) a! G^ 3ai5!§^0l £2*323 ^Sl ^ 2IE^ 

21 ofE^ICHS ES S»oHl 2JCH. 0i§ ^SS £86fe HICI2PHS0I fclJB|S«2S ^Sl ^ »D. 

Oil. OI2J2S(2)g ^AIZ}01IAi S!*J&2 CHEai&g §ttS0iEai£23 SSAI3ltedl EgOf Ste MSof 

E^I0i(52)S 2!Q. 

QfdJESg D±iaiOI ±3&!&0H 2| 5|g2l o|xiS 381^ XBS2f Y&Sg XIS&23MH &l\o\ 

EQBAi, neHS!SS|S ES33KNP* IlSa SjfiiOII 3IS8KM ^SBffl. MHotE?IIOH§]3(52fc SitfA^S 

S°i!S SWQI0IE1S S£AI£JB. 
nilHUAi, 3 SXfCHIOIBfe: D±SaiOIEIPI ^oH H12E2I NES dIGE RAN(30)2I Slofe 91x13 °^ 

01 OH. Q^£SHSZl2HCHfe EXf^SAI s£ffl NESHICI2 RAM(30)g dl3S2E3 ZJ^ttSOID. 
«558JE?ll0U52)te □ ±831 01 ±3£!&2J X£! Y&E2* ^3^21 ±§21 UBS H^n^Pfeof^l 
ofe 2i§ P^l8f0t. CH§S!tf!8 M^HofOI X K Y£IHP> OH NESHIG2 RAM(30)§ ?SAI9li=BI A>g 

8EH2I mi\ S EJ CHI CH§8fe ^±3 ££AIPI£=: 01 a 3388011 §Ss!Q. 

-§5ofE3ICH(52fe SfMBXI RAM0II BOI38DI0II SfAl P*fe»S 88 a!«aiOIEF« WJHSAIS23MI 
RAMGI0IEI2J g£St8S £]±&AI9I^ J\^m Sfe QI0IBEHXI2* 2£EJ01 SID. 

GIOIBte XBHHI0IBB YBHHIOIBPf 2*£ICH S*8IE?IIOU52)0ll WIHgEJIiy ^Wl 
RAM2£ S^E!G. 

M5ofE^ICH(52)fe PLOT xaiII±Ei(56)^ PLOT YSilXI±Ei(58)§ SoH XS5Q!0IBa Yi}2QI0IGM ^ 

S ^AlOllOllAi, PLOTXaiXl±B2f PLOT Y2IIXI±E4= HI4aE0il EAIS a^fflBOl a^HEl EJiXI^Ei^^ OfLtH 
0f£l2S2J ^§aiII±a(01l5Ma. HI4bE°! aiXI±EiM^(76)LH2l aiII±a(R1)(R2))0ID. 
E. S^mE?(IOj(52)fe tfaa!II±B(54)B SoH S|«!ifBSSS ^iiishD. 

*4Eiaxisf. a±«aioia ^ ^^21 ^ v be sxsaiii^a oh^±oii usafeai. 01 mi ^ 5i^^ v B§s 

1^l(column)2l QH^^!±S x^l^Q. 
M^ofE^ICH(52)^ X t YSI BB8J301I EXJCHEai±2f SXK-II0IBB XHBoKM SIf RAM(6)(8)0il 

gJ^AIEJD. 

EIfCHEai±= £3B£H53)g SoH RAM HI 01^l(88)2f RAMCHEai±fcH±(RAM A) Oil XfSIS 
SXJQIOIBfe S^B£1(55) ( ^GM^IAi(93) % RAMGIOIBW± RAM D-OUT1 goH SX\ RAM01I HISS 
□ . 

M5ofE^I0i(52)^ ^ffl NESE^E^HI ^^^^ ^XIof^Ai H^nEHCHOII^I "^"dl sgsa±sai 01 A[ 
±g§ JtlieoDI ?to^01 ^JH_H2J ^^01 ;H^^2S ^±XI§£]^ 51 M ;^^I^D. 
3 n ;f^"dlM^8 RAM01I ^I^SCH 2i2ffl. ^ Ea(S2J G±Mai0ll SSS^I 91 5H WISMS 2 

SSj No. 07/749. 53021 DMASl^e k\3o\(X ^IH NESdIGE RAM(30)01I 2sE!Q. 

51^1 ^IfgEH^ ^^AI9I^ 51 [01 g Oil, M56fE^I0i(52)^ ram (6)(8)2S?Ei RAMJn 0101 

£} EH XI (82)21 2J^^°](83)e BoH ^IH21 ^J^(X) (Y)E^HOil DE ^^21- SSI E§[ -^e! 

D. 

RAMOil aOieSfe ai^^ RAM(6)(8)ES^B S^SCM RAM HI 01 EtEH XI Oil ^AI^E^ XHSS 01221 aiffl 
GI0IB1 MSS2SMI ^ 2iD. 

E§i XII4aE0il EAIE! RAM CHI 01 B£H XI (80. 84. 86)fe S5 of E^l OH (52)011 nSS CHI0IB1 BEo\J\ 91 
« RAMLH2I S^E til^saiOKbit plane)0il XHSBOi ^I^Oil CHoH SBCII0IBB WIH 

Hof^GI MSSD. 

RAMGI0IBaiXI(80)b ^ffi NES^f RAMQI0I B3I XI (80)2! UigM SWS ^> 2^E^ ^> NESCilOIEftH^Oil 
RAMGI0IB^XI(80. 82. 84. 86)^ RAM XII Oi PI (88) S HICHEiQ. 

RAM □! 01 B ffl Jtl (84) (86 ) RAM(6)(8)2I DilOIBi ^t!o\® 01 CHI0IB1 aiXI^^M^(76)LH2l ±§21 9X1 

±0011 ^SAI3i;i ?l o\(X ^^Xl ZW±0il XHIg^Q. 

«^o$, RAMCHEfll±! tHuHUAl?!^ aHXl(90)P^ RAM HI CH PI (88) Oil 

RAMJ3IOiPI(88)fe RAM AdH±S SoH RAM(6)(8)2I #±M XiSoUl 9ISKM ffl X: (90)LH Oil USEKM 91^ 0\ 
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E3l±S Afg^D. 

££. NES= <HEai±W±(HA)B S6H RAM XII 0^1 (88)1 2Uil±£D. 

S£ofE3IOH52)^ aiXI±B(R1)2l LHSOil °!5H &SE ^g^XIOil CHgf SjSSaSS2l fllII±B(R2)2J 
LHS01I 2loH £SE ^5|«M0II CHS Sjgj SJgSSl SJEofdfe dJE^£ l (READ PIXEL) §§011 §£of 
(M. 2 8 Mil Zti\±& 33&2!(87)g SoH aiXI±Eil^(76)LH2i ±S£I SI XI ±8011 XiSAIZJQ. 

01 15»E«W(52)fe SMI H7E. HI8aE £ XH8bEB S581BA1 SD g Ail 81 3IBSQ. 

moiE^oi wmaiii^H(62)a aluhko ggD3CH(60){= ggw± (instr)oii 3§£jCH aaw±oii u 

aSife S^Oil gSofOl S^tS JHAIAI3I3I «S BI(Mt!S(CTL)(OI tifite 0K)I5S S3B|2i2S OIS8)B 
»4!AI2!D. 

0*£I2S(2)S 2XH2! gg§ M8 8(SA1 DIOil ^Si SSE ffllil of^ 7I^S 3!^ lIKJISasa OfOIB 
SHSAilAiOIQ. 

nfoiH^oj aixi±a{62)fe i[^o\<* imioiblh.oii sgoi ^ °je^ dsoii ^i^i gg§ xhsshi 

S!D. 

aaoiw±^2i ggs aixi±a. xii4bE°i aixi±EiM^(76)moi aixi±a(Ri5)oii xi&EJCH aib h 
sna^saa lhs mi °ioH xised. 

0f£I2S(2)(HI °I6H gg£ HI1E2J R^HE ROM(IO) E= 01SISS2I LH^HAI RAM(94) E= 91- 

eail RAM(6)(8)01IAi 2feD. 

ESDgggOl ROM(10)Oil USEiCM 2!DB ROMfll(M^I(104)(XII4bEte 01 ROM(10)0ilAi ggg ffllXlof 

oi Djaisaa aaw±(iNSTR)^oii 

H^H^ggOl 3HAI RAM(94)0il XiSEIO* 2!DB. □ g£8 3HAI RAM(94)E5^B 3HAI 
RAM£3tH±(95)B SoH aatM±6HHI 512 feiSI^I ED. 

^ CPU. « ^ffl NES^ Qf£J2S H^H^Sge ?loH H^ng ROM(10)£J Si^B »0Ho*Efl H£I2g 
E10J5JD. 

4>IH NES5^H^8 OIBI2SOOI ±S°I Jl^e ^SotE^ XIAioHllJAi. 0F£I£2 5§n^2Ei ^Ail 
±o^l ?toH O^ESOII ROM(10)0il Xi&SJCH 2!^ (HEai±B HISffD. 

HfOIEE>£l EJIXI±a(62fe ^WollE(lookahead)^a^die ofe ^ggOi! ^CH^ □ 

SCHJf Oll^tt ^ SJJilofe §21 ggD3a(6O)0il XilgoUl ?^6f01 ^Sl SggJSI IdfOI 

MS DBflSD. 

S^(60)LH21 CI3S 3! HlWfflS ALU(50). M^E3ICH(52). Al XII CH (68) M CHJ Ai gg3E01l 21 

5H XIAIS 5!S Sgofe UlC^^^e gfSAIgiQ. 

E, 0fdl2S8 ALU(50)2fb ^E^ H^m 8a$&.^l(64)a S&ofH S!D. 

H ^^;i(64)fe ±S2J SgOil S&mOl X^±W±2f Y±±W±£^E1 ^ ^tlS 2JW°\ 8blM^M 3£J 
3^6^01. H 16UIM SdXI 2W±01I ^feQ. 

01 ^2^2 J\±s&m 1 MFOI ^LHOi! ^>^£J}il ED. 
£^}|(64)0il££J $XFgJ^8 g^Li SXI SfeQ. 

E§[. ^iiUI(64)^ ZJ g^S^g ^ a!£ES 2^H2J 16UI^^:f SoHX^ 32bl^2l ^1 ^D. 

□ £12 ^6.^1(64)^ e^^M^Qu «vA«g X-i^of^l ?loF01 S^EI ^^^31X1^8(66)^ E^of 

^^Ul(64)^ 5S2^3E:^ G3E1G SgD3G(60)2J JilCH^sOII °ioH 2J(HI0iM ED. 
^6.^1(64)^ 16dlM?iE£i 5£Jg E^ofe S^Sgg 4S§!MK)ISLH Oil ^^elD. 

21 S^ggS DE2J SEHg £!D : 

R4(£glE). OREG(6fOI?IE) = Sreg * R6. 

01 S§8 ^±aiXl±61(Sreg)£f aiXI±Ei(R6)2J Ugg ^ofOI H 32bie gHll 
aiXi±B(R4/DREG)(S/oFOI)01l PI^AIUE^MI ^^ED. 

01 5-^8 ^£J\ SMSJU. 320IM S IK XI Oil 0 » ^siaHZf^f ^SED. 

01 2^8 D12J 6B^I^ SoH£JD. 

Ef» 1 : R4 [0 .15] = SREG [0...7] * R6 [0...7] 

2 : xofi mm, 

R4 [0...15] = R4 [0...15] + 256 * SREG (9. ..15] * R6 [0...7]. 

^^^H}2J ^^1 8blM^ ^AlEJXIEi J\±}g°\ 2H£fe S^ED. 
B^l 3 : XCKf 8i. 

R5 [0...15] = (Y + (R6 [8... 15] * SREG [0-7]) -r 256 : ^S^i^. 
B^l 4 : XOil ^S^t YOil ^a^f sXI 3^1. 

R4 [0...15] = R4 [0...15I + 256 * SREG [0...7] * R6 [8... 15]. 

b^i 5 : ychi mm. 

R5 [0...15] - R5 [0 .15] + (Y + SREG [0...7] * R6 [8... 15]) + 256 : 

b^i 6 : x°f y(hi mm. 
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R5 [0...15] = R5 [0...15] + RY [8... 15] * R6 [8. ..15]. 
S MAI0II2J S^l(64)te 9Hrtie(Cavanaugh)^ XI8 2i(McGraw-Hill)££Af2l 1984^ 

B. CIXIirgSEH <M£I ±011 S{ (Digital Computer Arithmetical ^1 XH El CM B&2I £Af;ioiD. 
Hl4bE0liA1 3HAmiOOI(68)mi14E01IAi £Ailol gggfe E3.3WD\J\ 2^2£ ^SEJPIS Slotfe ^¥ 
ESUgg 3HAI RAM(94)0II £§(loding)AI3l£ 3§32£ JHAIlr ^ 2UI SD. 

□ aiS M 3H^(caching) M S co 3ffl5«M£IOIIA1 X^ S^CHlJb 5r8 HSU^^ES MSSrAIOli OISSID. 
Df£l2S 9§A1|eoi|^ "3HAI(cache)"SaOI SSEJOt HD. 

3HA1SS2I UrSSSI S38 3HAI RAMOI Sr SUDIJJUI 3HAI RAM CHI SEOoadJSD. 
JHAI.8S0I ^IfSlS SIH2I HSUB^gB&EDJ 3HAIbilOI± Mil ± El (70)011 SESD. 
CQBAi, 3HAIbilOI±aiXI±B(70)2J LH§8 3H£J0I AISfElte AI«?IMH UBliD. 
G^2I IMrOIBLHOIIAI ^&SD. 

RAM(10)0IU RAM(6)(8)Hf £T8 HI 313 b£! 2I^0II2£I§^EI2I S£8 MSEI3IS0II JHIJISQ. 
01218 6MI0I89EB CH SD. 

HSU^ ^S^ES SD\k\3\J\ 88HA-1te DB2S XFflllHOil 3HAI RAM(94)0! AlSEIOtOt SD. 

3HAI RAM(94)8 512trtOI^ gg3HAI RAM 21 Cil 01518 SS 552^21 A>0!5£D dim 3 *I8 M01E0IE 

S. HSUEHCH^ 01 3HAI0ilEB(94)5 CHS*! 5 MS STUB aSoHOtSf SD. 

512dfOIM2J 3HAIAfOI*0ll 5>fe HI3^^5S IHI ^1 oH2 Bot^C-ll IMrOllOIS ED. 

□ £12. SSEia:?! (Dig 011 ROM % RAM 8 LH^3HAI RAM (94) Oil JI^IEiOl 2ib 3E^f ^SEJfe § 
2JE SAIOII ^A1I±H ^ 2!D. 

3HAI RAM(94)8 3H Al RMA(94)0I1 Dl^BOi 2i£ ^Hl AISAIS2SMI ^EDOI^g SISAI3lfe0l 
» AfSH 4* 2!D. 

n ^Hfe as ai ±3\m%M\tim *>so*aAi romoojes^h ^ siaa »aa ^chlh^ lh§2i ^hoi 

H. CH£32£ RAM(6)(8)01l BOIMoHIX} SrttH^ &J1 PH^Mi of^l 0HJB PLOTS h\£o\ 

0\ BOI^S^g ^8SQ. 

3. £8 esi8 XHBEJOI, bz£!§£r2S 01 oH CHDOIE! *HB^S OH^ sjq. 

2§ ^Sba §*t8 ROMOil ^1 £J CH 91^ CilOIBB il&'ofe SSfSICII. Ol^fe 0*ai2fflOI ROMIU 
RAM01I S58K7I 91 S tHIHS 3£S AfSofE^ ^^lEJSPI ttH80ID. 

Ulliisj ROM(10)(MIAi2J HSHB^aiU tiiaSKM ^ttH, 01 E^USE 3HAI RAM(94)011Ai 2f 6BHD CH 
ttlfs^j fejaaxio}, oixh n H^n^OI ROM(10)E^^B 3HAI RAM04)2S SEEJOtEf SD. 

0I5!8. ^ ROM(10)OIIA1 3HAI RAM(94)2^2I ggg 3HAIH °H^0ll HH^IAI^ESMi goH£' 

D. 

DDA1 01 ^H2J 3HA|ggSI 0HEai±S XISS 512tjh0I^E!01 ^HAll 510ID. 

D. H^3BS S^^^g ?!S 2 <=H ^Sofe i°! ROM(10)2^^E1 IHI ^1 EJ CH 16df0lM 

Sa(Chunk)S 3HAI RAM(94)0ll 0IIS£1^ 330ID. 

^521 ^t^EI 28 ROM(t0)LH{ii0il 3HA1 RAM (94) Oil A1 ^^EID. 

3HAI(CACHE)S^8 CHfflS Hg3^^H2J ^^^011 Ai X^e^l Mgl ^> 2iD. 

^^21 ?II^S 3HAI ^^OIQ. 

E!^ 512bf0l^eD CH ^Ai 3HA1 RAM(94)2I Egm ^IlfotD£}E HSn^^H^ 

^ 911121. S£ 512umisofoi ;HAI RAM(94)01IAi ^SEJDI UfflXI btOIMb S±2I U0I ROM(10)(MI 
A1 ^UE!D. 

0I518 ^32£ ^^AI3IXIE1 01^212] 518 OfLID. 

a MAI Oil Oil Ai 3HAI aM*a(68)2l ^££±21 3HAI EHHblE aiXI±EI(72)fe 3HAI RAM(94)01I ^E2JCH 91 
^ 01IE£l?l^ie ^ISD. 

3HAI SIBbt^^ E^UgSgOl ROM(10)OilA1 SD H^El 3HAI RAM Oil Ai ^gU^SHS 0^2 

SOI B^s^l aSft ^ 2i^il SD. 

3HAI RAM(94)8 ^IH NESW±(HA)2f ^DM^Ai(96)M §5H 3H Al HICO(68)U ^IH NES01I 21 oH ^Ail.±EI 
D. 

3HAmiCH;i(68)^ 3HAIttll0l± HIXI±EI(70m SEo^l ?loH HSUB 3^8Ei W±(PC)0il 3HAI01I 

sai CHEai±:i s^e oii^^xi2i oi^i ^tEofe m%m ^^sd. 

ROM(10)g SIS BE(read)6fe 2111} ^A^MI. 0fai2S8 RAM(6)(8)01I S^S £> 01^ (Write )6fe S^l 
XI Jtil^SD. 

0JEI2aiXI±EH^ RAM(6)(8)01I £}0IM§ffH= SiXIIU. CHI S ^^^^8 Oil 11 S RAM HI W ;i(88)LH 21 € 
E RAM5101M2l^l ^HAIAI^ 31010. 

01218 Jj^^oa 6M10110I ±2E1X121. H^HBHCH^l- HlLHOil EQ= RAM^^^g ^^6^X1 ^^DS 

xiEiiim xiaAi^ixi aoiD. 

0111 12 ^ v A1OI01IA1 D^ X^aiM MAIol^ 31 01 CH tW^D. 

01 RAMdlOl^aJS^ ^ AIZ!1 ic^l ED. 
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MiaSSCOtZII SgAiieoj ggg MSSQ) : 



won 


BS 


18* (113)1 


SA 


(113) 




SB 


tarn 


20* (114)1 AMMV 


10 


81 




PROU 


H2 




MO 


E3 


rl • cZ ♦ r3» 


ID 


R4 




rson 


84 




ADD 


B6 


r* • rS ♦ rf* 



2;H2I 3|fita8S U¥ dH Jtl EJ CH 2iS0)I *2I»W. 

9 22I9 SSS RAMW±3J III I3l2igg§ SSSfeCII S*»3I OS Ml 6JU0ia0lgB S2S 2D. 
CH Bjs^i £g§ 3=S SlOISSfte □ 58 23H2I 313839 3E2J 2i^S ^0) Ml XI 

Slfe 201 Q. 
0)1 SIS : 



nan 


28 


B8* (BI3H 7)t|A|4 


sa 


(H13) 




10 


Bt 




PBOfl 


B2 




ADD 


R3 


r2 • r2 ♦ r3* +1 


TO 


B4 




PHDfl 


RS 




AOS 


25 


r4 • rf ♦ r6* +n 


SB 


(114) 


: BO* {114)1 7t^A4« 



oi »ess. xd i^iftiaaoi ramoii boims^ as saioh s^oi sun ch us a ^ 

SSOUflSfe aiXI±B5 £ig32£ AlgS RAMWEffl^OII DAI ^I^AI^tOi AlSofe 
ESoHI 21D. 

Ot H^S§8 RAMOII DMSlQi &8 ^SofH CHE! flail ^Aiof2 UA1 BAI 2^2£ II 2tB }|2J 

Ai^o^Mi aoiaa mbxisjb ^wisq. 

HI4bE0IIAi ^SHlOIBZHM(74)te 8 § tH±(INSTR)OII SaSD. 

oi siaaioiBaiM<74)te aa»»i:n qioib±±s meq\^ ^aiam cqej-ai chei ±±am±B a 

a (Ml 2I6H B&?t aa. 

sig aioiBffl»(74)2i aaxi zw±oii aascH 20. »ais aixi±&e^(76)°i am±ag ±s 
21 aui±H(Hi aaao. 

S30i CI2§2i£(60)fe "SlS-QIOIBagB CISSoKM aiXI^BSSNHI die* SSS Jj^l^g JHAIAI^l 
D. 

jai4bE0i eais ^iM(GET)Baui±a(98)^ aas na. wins be ssroii AfgaB. 

01 01. S-S^loMI Af§S!=r tiling S!WI±BaB £fe ROMie A^gofE. CO §en;i#2i HSAilAi^r 

ROMg *jhaiij ciHorQ aijci^ as mmmn\ D\a&o\2i sd. 

iia. wms nnoH^fuaa mssss* qioib8 hi warn §oiie ds ssroi ^aa ^> ^ 

D. 

01 OlOtUSOII BBA1. am±BM3(76)LH°i $\X\±B(RU)J\ 015! °o l S2?E mi\±TMU ^SEIS. 
ROM SE= RAM2J IBIM^ R142J LU§2£ (*Eai±0IIA1 »SSI2S JHAISD. 

H4bEW UByi W2fB0l. a«±B(R14)te ROMXllOi:i(104)OII 2§SQ. 

eHI±£i(R14)£l UiSOl CH2 ^S2^^ ^§22. ROMX1ICH 31(1 04fe ROM^A1l±S ^HAIol^ 5, f §i ^ 
D. 

ROMg *$kl\±& gll^ ROMQIOIBW±(ROMO)OII <2M* ^Bl^Ai(102)l ^oH J\\m BiSIII±H(98)S 
SESB. 

OISHOII ^ l ^El BaiII±B(98)0ilAi tHfflS SSI ^Ail±ofe 5il °!D. 

01 §2^ aEJfi&!!A1B eoH ^ddXI ZW±^(HI §E92 LiAi fllXI±BM^ (76JLH2I 3HJ2I aiJI^BS g 

ESQ. 

OI &S2£. ROMOIlAi QIOIBB 31 XI ofe Oil £r ±§21 fldlMIOI12l SBBBE ffllXISSIB JHAI3 ^ 2i2 
ffl. OlEISSi Dm ^l^oHI 3> 2 S A1 3IDBfe^l O^IH ^31 QIOIBlHIXISStOI 3HAIE* ^ 

oi! onses diaasEB aisb ^ °ia. 

E. BdllXt±Ei(98)fe fll4bE2J ^91 1^ A1(l 02)1 g^otOI R(6)(8)2S^B S^a §21 H&ofe 
Gi OISSB. 

dim±£i^^(76)LH0ll^ 16JH2I 16bl^ aiXI±H(R0-R1 5)^ LH^BCH 2!D. 

aiX1±H(R0-Rl3)fe Oil ^^clll!±£-i^ $i £ J ^^^^2^ At § S CH B E m^m™i\\xi±BJ\ 0^ 
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UH BSaiXI±B0ID. 

g£§} waaoi. aixi±H(Ri4)fe on 2 sib &^6\j\ as ssiasAUfssim. n am±a(Ri4)^ 

£12 ROM(E= RAM)OII CHS dlEMWlgOl JHAISQ. 

am±a(Ru)£ &^s(diES)woies= usoii jam LSgoiu jbm Hggoii 2i6n ^aii±i ^ se* a 

AIWMUIM BaiXI±B(98))LH0il HSSQ. 

am±a(Ri5)te g§aixi±aoioi « msoi ai oh qhxib aes§§ ^eizjq. 2§32£ 

4KJI2I 31^8 SffeD. 

EB. □ aiXI±B(RO)te LH^2J IMtOISSgS AS C1M^±± 9fc! SaXiaiXI±B0IO. 

oiis§oi. aixi±H(RO)ei LH§m am±a<R4)2i lhss smi ^&8*aa am±a(R4)i saswi i\%o\ 

of£ SD. 

am±a(Rn. R12. Ri3fe ^hs§^sai h^ai aisei^ axi±BH0iQ. 

am±a(Ri3)^ ^521 oH°ioiiAi ggoj oiEai±i hsshm. aixi±a(Ri2)^ mEit sm^sa 

aixi±.a(Ri2)2i msoi 001 ofua R1321 lhsoii 2isn xisei oiEai±oii s^e 

HSaB3FSa(R15)(MI SEEJCH &8E!Q. 

am±a(Rinfe ^h^i- 2£Ein ^±s h^d. 

am±a x»<HfcS2i§(78)te aixi±a»sj(76)oii ssaoi g§aixi±a (ro-ris)oii chs *mi±e men 

SQ. 

SSCH CI3Efe£ISIS(60)fe ^§gg°l S^OII Wt&k\ oHJ0l&2! aiXI±a(R0-R1 5)1 XISS 

□. 

am±a jHioifcasis{78)i= ^ss osasoi oissuib ^o\= mx\±sm iissd. 

am±a liiCH^di ^1^(78)^ sisa am±asi xtH±2f yw±oii m^d. 

nubEOii ijeyi utanfoi sjas aui±a(R0-Ri5)^ aixi±a bo\&& sj£(78)2! xucHofom zlh±£ 

^a ssb ^sq. 

ROMHI0DI(t04)i= ^ffl NESCHEai±W±(HA) Efe 0>£l2S2S*?*a CHE3I±M £fe ^Al H CHEai± 
ROMH10UI(104)^ X8 132 Oil feUlloMI EAIEJCH &Q. 

ROM(10)ES^a ^Ail±E! §Mi SoH 3HAI RAM(94)2£ £EE!Q. 

ROMfll<0(104)£* RAMJBI(O(108)fe NES^A1I±AIE2> 0hei2S ^Ail± AlEZfg SIHofe fcH±£ 
XH^bdS ^112 S!Q. 

MSiaXIEJ. Qfa2S§ ^ffl NES CPU Oil 2ISH 2!iAfl±^feS &MXI±aB GiiBlE 

am±ae^(76) e^ ram(6)(8)lhoii e§i 3 hi 2 21a. 

oi &eh animate oiain. aiaiszo. ^siam. ewi^ieo. "H(GO)"sain2i &eh£2 
3 ^^oui §ain(c«:iAi. ie ofaiaaoi i^sm 21mm ublhu. oe o^esoi axiom 2ie 

3 UBy!Q)£f : aiXi±a(R14)^F e"Ail±£iH UEILH= ROM mOIMJHIXI£l 51SMaiH£f : ALT 1M 

ain. alt 2Main. ^sbtoi^^ lain §y sisufoi^ 6foiMEiiii2f. ±± as ^^iiiaixi^a^f 

"^E(WiTH)"^^ Hai^!±ggOil EJoH AHI^EJ2iee ^EJ^ SJB^MMaine 5^of^ Otd^HI 

SEXlAIMaiZll XHSof2 2iD. 

*g ^Si ^Sof^l ?]6f01 OfEJESE E/2HM 2^AI5I^ ^Hi NES= E 4a/4bE0il M^D 

S^IOil. HESD\ ijEEi^ ROM (10)011 USE! ^I^HSH^OI ¥SE!Q. 

n^E^n^o\ nes ai QiaissssAflAis ttaa^iaoii 211 3«a ^^Ejxi^f 

^^g(authentication)£JO^O^ SQfe 38 Oil ^2loHK 

OIISW. £J\ NESCPUM dlA^IMAI^J fefEHOIIAI 0I»S^ No. 4,799,635^011 J\\M 

E! ;i^oii [i^ n^3\^i\ nessi oiia] x-iicnaiHOii a^Ei °i§HSAiiAig siiiiia^i ^a 

&2^JW OI^WSD. 

Q^IESE ^^1 Oil ±?lil£HEI ^ EH Oil EID. 

OltDi. NES^ }||gJ3^aiXI ROM!!} }il^?^£IXI RAMI X^SOI ^A1l±^ ^ 2iD. 

NESb nai^e^oiu ^m^^i^g ^go^i ?ish OFaiss x^i^^e oi§^ ns^i- s^eon q^ie 

U0I ^di;il Siof^ ^§§1 GI0IB2 3hMEJXI RAM(E= ±§21 0*a 2BI XI±B)0H Xi^oHl, QfdJES 
^^H^3^E£-i0il QtdlEHsn^oj (^Eai±M ^EAIEJQ. 

0f£l2S2^ ^£11 CilOIB^ E= ^^SCHOt ^ 0^121 ±§21 X. CilOIBOIQ. 

QfSIESE Q^2I ±H^0I = U 011^1 *B ^ S^S^^of^ LH§2I ^HBge ^°3oi^ H^H^l 

±EB0iEl XM\ o^Cil 0FB2S8 Ai§6f2 S2i^2J yiCIE/il^ AI±S2I s^l B}il IGAI^ ^ 2i 

011112. ^iH NES^ \2SJW 21 ±HB0I^S G±1^0Io^E^ M^£1CH SID. 

U^U. ^mQfdl2S2i AtgES K\^^ ^ ti -Z 2! ±^B0i^;i Cl±iai0l EJffl 011113 £J2E!D. 

Qf2J2S0l NES;f 2^ofb ^1^1 ^gofHUS ±l(STOP) g^OI S £J CM . Xlg 0fB2£0l 



55-13 



10-0270198 

§ essm am 5*sa ^gjsr gui?i xixiaio^ aias^Ais^ bjssejoi <^ih nesoii £^a 

D. 

0fEI2S8 a^sgju 1> V 8 ZiBS ^SofeCil MSEJ^U ^HBOi^g ;fs^ ^3^1 BEIbGI 

OiB S^OllAi^ ^ffl NES^ 01EI2S0I RAM tH ± Efe ROMW±g AfSofB ^ CHI Oil hH±l Afg 
XI SteDB QfEI2SItt Si^ XJEIS3B X^SOI ^ 21D. 

4*IH IHIgJ^MEIXI&OllAi RAMtt1±2* R0Mtfl±2l JBIWfcJfiB QIEI2&01I XU3»XIE»E NES^ 

JGI2E21 SJg RAM(32)01lAi H£BiHg &8AI1J ^ 2i§01l ^2loHK 

CQEiAi 3«.>3B AI±S21 XIEJ&ajS DIEI2S0I S Al CHI CHS E^B^g XiEloH! 2ife SB. ^ffl 
NESH£Bg§ H£BS ROM2£^B R0M2£ 9HH&2SW SCHSD. 

HI 5 E Oil DfEI2S2£ 6101^ gJofe CHEfll^CHI 2J£= ROM2I IHIXI. 4JSAI3iai 6\*=. ^ CPU (0111 

sa. nes cpios ^tnn -a otEi2(RUN mario)"hs:iboii Boh ^aafe s*2i ais±m ub 

S SS^Xfe^ EAISJOi 21D. 

hiseoii ueyi p§!8 ssng romoo)2s^b hi2eoii eaib *js ram(32)2^ 3 mi a soil 

NES CPUOil 2ISH &gaD. 

01 ^£!8 QfEIESOl OiB ^SoUQJU ft ID (HQ ? CPUOil 2loH ^SE!Q. 

125011 EAia waaoi a o^2(run mario)^ cpu^soi xhs mss ax NEsaixi±ai e 

SoJfeS2l S3I&SSJ0I ^SBD. 

2}|»B3II SB Oil 01 a Of EI 2 ? CPl»@S H^ng ROM(10)2£ ^B ^ CPU2I 5fS RAM(32)2£ 

ami so. 

127011 ubb dhaaoi £gn 0^12 H£db2eb xiasfe rom oojasaB^ o^as m\± 

as £ESD. 

3IID3K 3EISBLH2I £X1I^±*e 129011 UBtil tit2t«0l 0fE12S ±B£!tHIOI± aiXI±BLH01l BSS 
D. 

Dm 131011 (JBH! bf£I^OI I/O 8J3*/«2*SEte 4U 16 E = 2561* El SE1 CH !=zi i^fSEPf MS St 

2!B2f£ ^g&2£Mi 0^1 2 81 Oil MS 3D. 

OIS SEfe ^ CPU^f e^ofe is 1. El EE 21 HXISO. 

^^2? Cl^SaiOIS EttB 2K^0II BoH ±B£2I £0IB £§ofe SE^ Ail^EiD. 
E. 01EI2S01I ROMbH± 3! RAMfcH±2l J9ICHB JQI^ofe EEbl^^l JUI§SD. 

ROM tH± it! RAMW±2J HI CH 01EI2S0I ROM tH ± E= RAMfcH± Efe ROMtH±2i R0MtH±2^S2J 

sss ^fxm aife SEOii aiimbe^ §es ^^^6fQ. 

CQEIA1 "01EI2 2U(Mario owner)"SE^l ROM RAMOil CH SH gSHQE ^ CPU^ ROM Efe RAM Oil 
CHoH EiE/BOIES ^ 

OfEJSSIOI ESB^ ROMbH^g AlgoHl 2^GIE ^ CPU^f ESB^ ROM§ ^A1l±o^ §[QB 01EI2 

SOI S501Eai±(dummy address)^ ^IH NESOiMI BMEI^^ 01I91U§OI XII ^ ED. 

BE1& CHE2II±S ^^lofe 5iS 01EI2SOI GOI^ 3fMEJXI ROM W± Oil 21 ^A1I±1 S^olXI a^tDf^JI 

^iti ness s^a^s ^iiej^ii 

133011 LiBt« trtSHrOI 01EI2SS 0FEI2S HSB^3f8B3t 0fE12P§!OI ^SoHOtB of^ SJSS 

chebi±£ SEa soiiot ;hai^d. 

BE1BUA1, ^ CPU^ 0lEi2S2S^B ^B^M^S^^ 2ZMS ;iQaD(M^ 135). 

^ffl NES^ 21B£^.tl$J\ ^^BB ^IH 0fEI2S0l 8^oK3 SXI^EHOII 2iii ^^iaD(l^ 

137). 

HEilJ ^ CPU^l BEia^ 012 2JB§§^!^E ^iJi>XI ^61B ^1^ BB^S^i^^f 9.D\m 3IDaB(l^ 
135). 

01 AILUIBlBOil ^ffl NES^ I1I2E2I S|S RAM (32) Oil Ai HSBS3EM 0lE12iJe^^ §1^ ^^§1 
□ . 

HEIHUAi. NES^ OIEI2S01 §^§011 2Jg§ XIAIofb DfEI2S2J "H(GO)"MaH □ Ail^BSi^JI 

ggofji ?ioH ^Ene«i±a(;^. 0fEi2s ai xi ±b^^(76)lhoii sie)e ^ib^ckm^ 137). 

?^£joa ^a^^iaHH^f 01EI2SOI ^ CPU^f ^tlsl ElB^H ^is2l ±±iil XIAIof^l ?! QhEJ 
2S2I ^£HaiXI±B01l Ail s a Q . 

QEIA-I. s CPU(135)^f ojBgi^Ii * Oil GFEI2S01I B BB^^2I ±±21l\m M£o\J\ ?loH 

^g§t 0tE12^EHaiXl±B3t B\±E: ED. 

RAM ^ ROMOil D\§} Of El 2 2U SEblM^ OtEIESOl SXIofB 1EICH BBS ^ffl NES^f ROM Hf 
RAMOil [H°} 5«Aii±l ^§6^1 ED. 

^IH NES= 1411 Sim Li 21 a DfEIS^SOII 10ODI201I ^SoUI 2iSB 5§n^2^ ^^§!D. 
CPU(22)2J /llgiESB^^ DfdJSSl ROMDfdIE 2UEES ^gUtffl XfBoH Ai ROMg ^A1l±ot2 1^ 
§ SXIofQIOt SD. 

CPU(22)3f OiB OI^SoHAi ROM! °«Ail±oH2Xf 1^(01^ ROMQfEIS 2UEE1 BB5I B 2^ofB B 
D. 

0IEI2S8 CIS CHI ROM! ^Ail±^ ^<RJ\ SietlH ROM 01 EI 2 2 Li BE ^1- DAI ^OiEM mil Xtg^2S 
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XI^S 20IQ. 

0f£!2S01 ROMA! Oioli 0t£l2 2USE0II £§EJ0i 2i22 CPU(22)^IS H^Zl^g □ ROMES^B 01- 
^33E 2IE(read)»a2 oHAi^ SJSQ. 

01IS IS ^£IMfSS2£ °16H Sf^EJS. « °IBg§^ NMIB 0UIAI912 CPU(22fe X\ ! s*\ 

2£ ROM2£^B S!aii£«!EiB Oil £18(3 St 2101 D. 

nau OI24S cpu(22);f d^iesoimi roms aimi±oUi ataDii a**jsi jiaioHiaie om oum 21 
as^s ^ o ai ^1 ROMg 5iiAii±oha of ^1 oh soil an^ofji sjd. 

01 fefSOim. DfdlE ELiEE^ SSSOi 2JS0IIE g^ofH CPU(22)^ ROMg 2Ufl±6t21ofe %E DfSJ 
2S2£ ofOIS H20I Siase «!aS?£Hi EoHS 2 a &29 2S0IO. 

01EI2S8 ROM0f£l2 EU SE&EHOIlAi £iagM9i!EiS fflltlofe SOU 3 e!BSM«!aB ^IH NESEi 
LM^OII 2ife «S RAM(32)2J ±^g<*2l d^Otl XHUHJIAIIJ 2S0ID. 

Oil B SQL 21&&**\EIJ\ $00 : FFFC^S □ 2JBl^*!ab 91X1 $00 : 010CS2I SHB ^Ei! 51 01 
□ . 

^AfoMI $00 : ffex^^a°l EE SBSMajate CPU(22)S $00 : OIOXOIIAI I3B2I CHg»te ?I*I3 § 

01 JI^S CPU(22)SSKMS ROM(10)g ^Ail±ofJI %H U\tlO\\ ^ffl NES2I RAM(32)g e«A1l±oMI S 
D. 

§}J\l\ ^XIoHOtSf AfSS RAMJIS oiEi^i^a^ 2!BSejH2|3i§2| SHU SSMOtE* ote 

Gl. ^ £JHI3E^ ZfB» «!B0<Eai±^ Of y 5 Oil 910\0\ §1D^ 3S0IQ. 

QfdJESOl ROMQfdlE 2U2E&EH0II SJ2S SS°1 ROM°!Bii e*!B :» AfSBOI. nSUAi RAIO 
5 2!B3E*i&£f §2i&±S ?lof01 011 3XI0HA1 XI3E! 5& CHEEJI±e #XI5*te 5101 dti* 

SlofQ. 

01 J9I S^Aiieoil CHoHAi }|*SD. 

0f£l2SSg8 H«ZHS!± * X^^HSJge 5S32llgJ6feCII 5§5j°J ^B§ 1§£}D. 

gglOil □§! Z*BS £S0l 0)d-ISgOil 2J6H AfgEife a^aiII±BOII Dim gglif SMI aSSD. 

8dlM^A1 OUH IM^MfOIMlHOII ^g&!Q. 

3Bli. H 8b!M H£l^l±(prefix)gge01l 2I5H 2JQ. 

S^AilM^ H£32HD1^ CHE! 893011 «*!XI ^ ±±aiII±BB XlSofe 51 g ^f^^llote 
^SaiXI±B E^WdlOlE Al±g (override system)g 5SSH2 2iD. 

E^tHdJOIE^f Si293 ggg ^^OI^OilAiB es|§hQ. 
CQ&Ai. SgAil^^ °>>§f ^gfg QOfSf 2-oioj gg^lMOID. 
UfOl^mOliAi ^g£Jb 1 tihOIM^OlEI ;|sggpoi 91D. 
R£nWQ\± H£15|±Sg2S Eiott gg2J ^ 91D. 

H£H£H(HOJ ^I^Oil CQdf 8, 16 Eb 24dlM;f i ^ 2iQ. 
OfEIEHSAilAi^ H^21 Al ROM Oil ^I^EJCH HSU^l JHAIofeQI HEI^ OilEdlOll 

WIHiiEl giS^e JHAIofeCil S§§ AfS§>Q. 

DfaJEggAil^l ^SoUI20II gg^^AI H^AIIAIOil ojoH AII^EJ^Li ^Ail±£J^ 01 CHI E E.I gSHaiXI^: 

xi80fl 6faian aixi±a^ ^sao. 

^Enaixi±a= i6di^aiii±aoioi aixi±auioii ^ i6diM2f mehzi^i- ofzhoii ^ssd. 



+ 14* ISA! 

Q ft 



"H(GO)"idHII(dl^ 5fe OfdlESOl §^e^[IH^ "T'^EHg. glie^'tm^ "0"^ f EHS AII^^D. 
^:i Q[di2S°l SXI^ ^iH NESOII Xiisi ^IB^EiJ^l i?^ A! Zl D. 
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01 Qi BEAU 21 &EHte S>M NESSSAU^ HI3SQ. 
dlM 6S ROMdlOIEIHIXUf SJCH £J&ggJ3 UBtfD. 

0>M £I±§EI MStGETMOIs ggs 0 | MSO^ IBCHittiUMI £S1 4> »Q. 
01 ^BCHfe GI0IB2! HI JO &£EJ£g§ UBH!Q. 

&MXI±B2I Oil Slol?iaiM(LSB)fc HSA1IA1 ? CPUOil 2ISH B(M 8dl^2fb ^U32 

£ Ec SMI BE(read)SD. 

ZIIXI±B2I £lg?IUI£(MSB)fe= ±821 E££!±ggOII 2I3H A1ISB0I ggSHs=o| aa 

2E3 ti3S!Cl. 

8 ut i 



» tit 2 

10 u 

11 u 

12 k 
13 

14 

IS irv 



(ADD -ADC. JUS -sac. . . . > 
4 * (ABD«4DDt. soi—cm, . . . ) 

n*i ft ou«, mil 44 



&JI ALT 12EWIA1 AODSg^ OHE ?iE 3HB(ADD WITH CARRY)^ 5H^ EIW. SUBTRACTS S = Ai« 

°|E 3HB (SUBTRACT WITH CARRY)S oH^SD. 
Sg ALT IS 01 2EQU1 HHAIEID. 

ALT 2S§2 ADDS §21 oH^g OHE ?IE OlDICIOi^ QI0IB(ADD WITH IMMEDIATE DATA)S. 
SUBTRACTSg2l oH^g AiS^E ?IE 0IQICIWM GIIOIB (SUBTRACT WITH IMMEDIATE DATA)= 3 

"OIOID(MS(2Sja)"C3IOIBfe Sg^S dh£ CQs- afoisg aSD. 
SS ALT 3= dIM 821- bIM 9S Ail MAI SMI ^2loHK 

his 10JU diM 118 sjsbioib^ sjaomiamiMu ^asbWiMuoii cub a-iieed. 

&MXI±B21 bIM 12fc VSES S2Jofe 510lffl. COAi ±± l\\I\±B2} «tH\Wl\±&D\ RE1^\± 
S3 "WITH"3 A*g»2SM| ^l§E!Q. 

&MXI±B2I blM 15^ 01B2S0I e*tg §Ila> £011 ^§£J^ 0fB2 2IBSMd!S» HSSQ. 
0f£J2S§ &MXI±BOI2IOIIE Q^2I aiXI±Bg Sff»2 21Q. 

&J\§1 QfE12S§ HI4aE % HI4b£2J 91 JI±BM^(76)e fe2I ftfD! m^sl 16dlM2! 16 ; H oj 

aiII±BS S&6H1 2!Q. 

a ^§21 oias aixi±a^8 ssaixi^asAi. gioib %± o<Eai±» ass^c-ii m§sd. 

HBli 6J5IS mSfttOI aiXI±B(RI5)fe HSUB^SBSAi MSEIQ. 

32*325 aiXI±BS8 2J\X\ i?325 A*S£feBI ^. ^ CPU 21 g£J6H2. ^gi°J Einii XlICHof 
fc0l AiSSQ. 

^325 □= aill^BME 0tB2SLH0ilAi AfgBffl 0IP2I ^1^01 0^2011 ^gEJCH °1D. 
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**i otai « Stef 
rt norm Y#m 

rf «<* 

naou * umtim 
rr maim 

«• ««* 

no 

41*« A** 1a<i|d« 
**** 

*» 

>4B KBia 113115 

am mam luHnxn laM^mta^t 

«"im iamao tot ln*Am6«*aj 

ie«imso 

33 = 236.320.512.640. 

10X4.1280(2.4* 141 * 4 till AS« 
18 « 20*4 »•)> 



0f£i2S§ E£«> Ba2S(CMODE)aiXI±B» SS6HI 2iD. 

01 aiXI±H2l tilM^g 4HIM^ S^SM «fe Oil At ^^Al 0(1 Oil Ai MSEJCK 

CMO0Eaixi±a hims Aiiu&EMMi 16 £b 256»aa^E se^ ofeno«2j ^schm mm 

EJ&feXIGll [Qdl S6MI EJD. 
CMODEaiXI^HSS DiHi UD. 

cmode him 0 

• ohim(not pshim) 

• 16^^2E0IIAi : dIM 0=10IH *!§!E! l v ^Ui = 0012 SSI! of OfSh 

• 256ttaEE SI HIM 3=00il Ai : HIM 0=10111 U£}dmiM=00l2 MMUofXI 0f£L 

• 2561= V £}EE » HIM3=10«Ai : dlM0=10II2 tfSJ- omUM=00!2 SMI oHi Ofdh 

• N.B.^g^ ON-0 fg^ OFF-1 

• OFF Oil CH°* Af§BJ0l S g^g 0. ^ ±3£!g ISJCHofeCil At§£J*= OEM XHSQ. 
CMODE HIM 1 

• agfHIM 

• 16»aSE0IIA12l um □? g^o, UB s =;fj| Mg^D) 
X«XI XOR Y?lfl AND 1 = 0012 o\$\ LI 101 *!§!S; 

X91XI XOR Y?l*l AND 1 = 1012 UB0I id^g. 

■ PS&0I ^Xi£J0i i» v a U10I 0012 MM§ of XI 01 Eh 

• 256^£}EE01IA12J 8SS ^£0IQ. 
CMODE HIM 2 

• Ui i^dlM 

• CMODEHIM 30! WIMS 16SaEEU 2561*2*2 = 011 Ai : 01 HIM(HIM 2)^1 AflMEiS COLOURS §8 
U&aiXI±E-!°I of?! LII1 ±±df0IM2l ^?IU10il AilMAIEJ D(0l ^^111? 2 QH ±E£*0IM2i of 01 
UlMAi USE! 18^£f ±E£f0IMS Pd ^(unpacOofeGI MSSD). 

• saaui±Ei2i m^iuioi 0012 ps^oi osaixiaiE §mh shio^. 

CMODE HIM 3 

• mSsl dIM 

■ Bli 258^df2E0Ui, 01 dIM 3Jf AilMEJ2 I^f2l &?IUW8 
Afgxl ^ofE^ HI £.^2 COLOURS of?ILIMS 3SAI£!Q. 
Pg£2 61 ?l U1E1EM 3I^3D. 
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16B33E2I Oil 



Ut rO.ICO 
ciloir 

Ut rO.XOOOO 



eoiow SCO-*- 4« 
: OXJL 4m. 



Ut cO.197 

colour 

plat 

Ut rQ.ttO 

colour 

plot 

lit cO.ZCOQl 



oolomr IT* *A« 



eolow* OHAJl «i+ 



lbt C0.S4O 
colour 

plot 



COlMT M* 111 
1 **) 



lkt rO.SCo 
Colour 



coalour SCa* 



lit rO.SCo 

eolomr colour tCe* AH 

Ut rO.HQQO t XA3« ^1 



lit rO.UT 

ooloar 

■lot 

ut ro.tsa 

coloar 
plot 

lbt rO.ZlOQl 



colour tCT* 



oolomrn tCoH&A tH< 



lbt tO.lSO 

colour 

plot 

*too 



colotr Ko* 



lbt rO.ICo 
colour 

Ut rO. 11108 



coloar SCo 4 4 
111 t M 2*1 



Ut rO.tT i 

colo«r 

plot 

Ut rO.103 

coloir 

Plot 

lbt rO, 11101 



colour JC7* tl1 



coloirn SCoH&A *+ 
in 3. H12 fi Uli HI 



lot rO.IOI 

colour 

plot 



colour ICo* 
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sni soil ubs* dtanjoi Ai±gjg bbj iissxi a*2s sgoif 12°! S£iiaixi±a es= ±± 

ai»±HSX1 2IIXI±H(RO)B MSSD. 

IS BIXI±B(RO){= ALU^ifJISAI A>§EID. 

&OIS df2f U0! gUfb 32dieOID. 

n32biMs asm 16UIMBS aixi±a(R4)oii asao. 

aiXI±B{R6)^ ±^21 3^Sg(FRM0LT)2l ZJ Ba89(LMULT)B ^S^ttHOll AfSSQ. 

aiM±H(R7)(R8)te CHXI(MERGE)ggg MB BOH (HI AISSQ. 

3 MERGEggg 2JH2I ±§21 aiII±B(^. aiII±H(R7)(R8))B MSSiK 3B3 ±*B0I'M SSQIOIB 
B ggoUl ^o^Ctt 3 * aiXI±BS BB BB (merge)SQ. 

33S SHQIOIHfe ±821 ±HB0IMB ±§21 Q2*SfeJ0ll ESSAI3DI «S ROMEII0IBB CHEai^ofe 
til A>8SD. 

01 MERGEggg D2|96fOII ^SS ±HBOI£LH0il S&H S> «f (HI CHS BEJ2I <HEai±B £S3I?1 
5H ? aiXI±B2l B^SSS ££&2£Mi *j±fl S3g§*t§ 3S32S ^gSfeCll £§01 EID. 

aiXl±B(R11, R12. R13)fe Ai«^£!2l HI01»teHI AfSSD. 

ain±H(Rii)fe Ais^e saain±EiSAi AtsEim R^nm ^sas u\m\ ib pws a a a 
aixi±a(Rioai m§s g^mm ^ja\±so\q\ o\± o\Ei\\±m ua^o. 

aiXI±Ei(R12)fe #*H2I am«^B UBLH^ ±X\B HS»teBI AfgEQ. 
^E2J CHEEil±b aiXI±B(R13)0ll USED. 

&;is tihSfs-oi aixi±a(Ri4)2i ueoi saammtQ oi am±a(Ri4)mon ass che3i±oii 2^ 6hj 

2J dfOl^f ROM(10)2£^& £IESD. 

01 ^S2S JI^EKEfe REA0§5|s }j|Md>0ie ggm 3JHI £JSE!Q. 

Eil 01^21 "DIB ai*l±B"B DAI M5i £22*. 553^ ROM CHI Ai H^U^OI ^SSiH ?IXIi= 
24dl£ CHEai±^ OiEai^EiD. 

01 XISS CHEai±21 £J6f?l 16dl^M8 5§IlB9hSB3f J\X\H 

HSUBfflBB £36fe £]£>^lbllM!8 E£3£! 3E£!3(PC2i3) aiXI±BOII USEJOi 2iQ. 
ROMgS3aiXI±B(ROMBANK)fe HSAflAI^ ROM(1O)0il HSSW HS3BHI0IBB CHE 

ai^oKMOj b di^e si&waiss assm sm. nan oi R0MS3am±a2i diMb aiii±a(Ru)(Hi 

HSEICH 2Jfe 16BIS ROMCHEai±d|e0ll SOhSIQ. 

SMoMI. RAMSS3aiII±B{RAMBANKfe QISI2S H^AHI Ai^F ^A1l±o^If ofe RAM 21 H^3i^GI0l 

B2i 0iEai±diMig as am ao. 

Oil RAMSSHaiXI^H 9^ R0M^3aiXI±a21 U§8 OfBSS E^A1IAi2i CHE^I^S^M a!3>32£ ^ 
SoteGI MSSIfe 0FB2S21 ROM RAM CHEai^SgHI AF§ED. 
±B&!H1I0I± aiIi±El(SCB)^ GM^lAi ^ SfCH E^ ^±1 ±HB0l^ E= CH^^I2J 

^tilM^21 CHEai±S HSoteQI Ah§E!Q. 

PLOT5|^S^0l 6483(01. ±H£!bil0l± aiXI±B(SCB)^ §S^I 9i!Afl± SJ^Lf BOI^S RAM 21 CHESI 
±B HS-SQ. 

atxi±a(NBP)^ Mgg2i aiesaiotqi nsofeai m§ed. 

m\±B(mP)J\ UBLH^ dl^iaiois 2«IMMai2J. 4dl^ Mai2l 8dlMMai2J^2l o\\J 

01 Q. 

^^[512^. ±3^^^AhOI5 aiII±B(SCSte ^^Oit 5SS! ^^21 ^aOil D\*o\W ^£]dl^^OI! CHS 
S2B UBLHfeBI MSSD. 

D^I2S2J ggAil^b O^OHAi ^I^B^C-IL ^ ^SSgi CI3S^2^Mi ^g£J^ g^USW ^ ^^^1 
^01 ;isE!Q. 

2!H, ^Si 2o^l S^^D^GI 21^1 ^231^ gg21 ^^^I^OJI CHS ^SOI tj^SD. 
±e(ST0P)§§8 DIB2S0I H2I ^gsMg^ ^^cjcH "H(GO)" SaiHB 02S AII^AIU^ 1AI 

Oil EiEi^M^JsB iffeSAI51 ^ CPUOil Xil^SQ. 

3HAI(CACHE)S§8 D^I2S2I 3HAIRAM0II OilSdll Hg3^ ROM2I ^^^i ^Sof^GI A^SD. 
3HAI8S0I ^Saa. Hsng9t3£^o| LHS0I 3HAIWI0I± 3IXI±BS 2^§H> SAIWI ft! 3HAIEH3^ 

0F2.I2SS s^lSg DM21 SgOl 0^H2f ^01 ^^£i^ ^^2J XlS^ISgt S^ofH £!□. 

§gAii = ^ 0feH52i zzm ass xissuib sssm 2^q. 

af£l2S^ D^2J "Edl^±"gi3 ^ P(to). ?IE(with) % E£(from)l SS6m 2iD. 
011 ^?J^±§gS DS §§10il CHS ^SSHHB LH5»3 2!CL 
OIIBBS. "TO-HBI^^^ DB S3 Oil Til 8aXiaiXI±EI(DReo)fi SSHSD. 
TROM-5aa!±fe OS SSW^I ±±aiXI±a(SReg)S ^SoHED. 
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CH^S2I 88S g3E(opcode)0ilAi HI 2±±?1\X\±B?} m&Ct. 

3aU. ±±aiXI±B» 8fiJXI3IXI±EI^ S£|fi!±SSOII 215H gSSXI S2S am±H(R0)^ ±±aixi 

±a » 9axiaixi±HS afseiq. 

HS3BBSBS R153H 8aXiaiXI±BS SSEIOI Qfg §§2g 3KM3 RISffll 3 SI U§§ HB8MI 8 

1AI0IB X1SS3I3* MAISQ. 
□S DS §§21 §5jg S»AI3DI ^ oH &EHaiII±Ei2! ^amiEOil 9l±= g£OS Ail 

EE til H£|S|±gg§ &EHSE2I ^^bfOI^S IdJCH AI£JD. 

D§S H£|Si±g3§ S6H DS SgOl CHS>il SSEIte3KHI CHS QIIOID. 

» *r ro - ritft i«» 

to r4 1« r4 - rii* l«» 

fn» r4 tir ri) . r «» i * 

ilt I fn» rt U rt *<M r7 ; rf*c6*rT-1«t 

tit 1 wit* rJ «U rJ r3 • r3 + r* » ft «t(6S02rol> 

Sjoj VMdOIH &EHaiII±EH01IAi £SEJS "TO"S§E "MOVE'S 8 2SA1 §*>o^E^ £2£ICHXt;Hl E! 
D. 

TOS§£ SSPf OlSEJCHOtofc g£!XI aiII±HB. FROMggS LiEftH □. 

STwsgoi wjhlhoii *^«eb nsom °J2°^ os s^g tissual £ai usssroi ^sa^n d\ 

OIOISOI HSAilAieD Xidl^EJf mO\I\± RAMI M§§!D^ 201 HStf fla^EB BQI&0I 

^E(LOOP)gg2i ^80i n *imm >ie^<^ ^hjf aj^aojon* ^iqiskq 2!*= 

g§aiXI±EUR12)2l UBS &±»D. 

a«aiXI±H(R12)2l LHS0I 001 OIU0 aiJI±H(R13)01l 2I6H USE! CHEai±£ ;haisq. 

Alt 1. Alt 2 a Alt 3^ ^gE! S^OI OtSHEOII dh£l»0l oH^ EJE^ oUI ?16fCH &EH Mil ±921 & 

;i gains AflgAisife sg^oia. 

PLOTS §8 BSilS SIB2I X §y Y±3£! 5121 ^ofH, aiX!±B (R1) (R2)3 LIBti! X SI YSHOil CD 
S ±ae««OII COLORS g Oil 2I6H JISS fc^B SSIISD. 

PLOTS! gig SB &i!o*3 ^SdfElg H^2£ BSgofbGI £g0l £JE^ aiXI±B(R1)2l LHS0I X\B^ 

g^sm. nain 01^21 e^fs sub 5ssm smi sq. 

Alt 1 SHin^ All 11 El a PLOTS g 8 READ PIXELSg(RPIX)E^A1 oH^EICh 

aESJgggs ^SAI^'E^Mi USE! ±3£!?UI0II 2!te ^I^2I ^SIOI &^EJCH ^l^ofE^IOiS^ 

a siotxi saAiateai ajssd. 

gpog dlE^^S^B S g Oil Ai XISEi 5|*J2I l-^g ^SoUl ?!6f01 gXfQHE^±^^& dl 

COLORS §E USE! ±±aiJI±B2l LH§0II 2I5H SoHE! Q§ ^^21 ^^ohE^IOiOII HI2£Q. 

"CM00E"88S ^BSEl ^SofOI Oil SB Oil A1 ^SEi D= m^sLl^m »8AI3I*I A«B 

^ aiD. 

OIBBB. 01 CMODESgg A18»0t ^H^^I^e ^^oUI ASH BjtfOII Ai^QM tf^B 51 CHS 2211 
»« 5g. v ^^S We ^ 2iD. 

E*i CMODEggS PS^(transparency)! HICHofeDII Afgg ^ 2i2°S ±HE>0IM2I CI±Mai0fe 
^aCI±Mai0IM ^B2f ^ 2iQ- 

oi mg&s oil mi oil ai soiej ^aiEE ^^Maine ^s^esmi soH^q. 

E§f sgAiis^ □±saiom cn^^i2J S6ui ?ish Q2tt$m 2i2Ai3i^ai u\m nttm gtoi k\ 

e;^S^E aiXI±EH(R14)2f ^JJll A^£IS ROMEg^EHEl dlEl^g ^HAIAI^ 20ID. / 
^|H GS^g ROMES^B ^ Ail ± E! bfOl^g ^^aiXI±E!S SEAItJQ. 

DB2I H= Q\mmi\ J\£on&* §g§ SS»2 S 1J82I S MAI Oil Oil [DS QIIAI3°J OFEIES S§ 
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AOS! UBfcHQ. 



HA±. 

«• RW 441114, mif CM |< 



ur 



44»44(*. cr* «4 444*144 
4*1 > 

4444<* > ris«t« 4444&fe 



Sltf • SXi| BL 1 
tU I*TU 4tt*4 i 

rlS - rU * 4i4*laAi4 
Ml *rt« 4**4 i 

**(*XOtT) • I. tit m CIS * 

mart* *** 4*** i 

a«(JOBfl ■ 0. rU • IS ♦ +*44* 

wan* «**4««*i 

s - 1. rll • rlS ♦ 

no ikn* »4 4«»» i 

I • 0. rlS • rU • *A44a*.*4 
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Ml aftjta *<*M« » 



MX jfryt* *<->•(« t 

• • i. m - rts ♦ +**«t***4 
•Oct. BC*7U 4«f*414« i 

AH • • 0. rlS • rlS ♦ BAA-Jl 
Mm MS ttftt 4U« Jt«t1 i 

« • H« rlS - rlS ♦ 
Mm IVCikrU MtlM t«^« 4«t)( i 

* ■ 0«*< rll • tit 
MfM til tkfU 4M« : 

» • rtS - rlS ♦ 
IIMU Tt rt..rll OMdl 0tt<* nil 4* 

M8-**f fXH rt„.ni IIMA»llM«3b|«n41i|1 



> • i 

IMtrtj *OM 1 («MM**» 

** rll * rtl < > 0«f a m«64rUI 
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rlt • rU-l 

rll c > 0 H * rl5 • rll 
CM UX 1 (AH**) at t«*Jt** » 

at i • i 

at t • 1 

Of MIS 1*44*1 at l«4A « at U4a 

t 

•It 1*1 

at t • i 

MQ-Ut lM(n> «tA«Aln)A+4 otaimt : 

(jl* «a«a) 
if at i ! rata) ia«ii(niA*« ouca* t 

filti ■ o 

Bki 1- UKIra(*H* 
I* KR rl.rtU.jH «A* • * 

rllLl.xl « rtto 

*» (rt.rtl 
rt • rl ♦ l 

if at i * ua rt.rtt^jM-H ***a * 

Dfet • «<rt.ftl 
I4tf IW 4«IAA« i 

Otft A - SIh 
Nif »H • tttf A 

Mi caua rut*«4* » 
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»»t* • Oaf 

if n% i i cm rurt«ii^i , 

* 5 °- < W AM rt...rli Ret - Sl»g • a 

if m i * uc ot»t - tin ♦ • * o 

u «u a : AM Qtof - St«4 » N 

UUU^ltti ADC «U-ntf.**« 

SBI Mi| • a*i . a 

m mm - »i| - it 

W Slat - a (*A,**,rM.jL***.f ) 

■HO rt «ifaj 444«ta* ttatJi i 

Mtt.A - rf.« 
Mm.I • rt.i 

i • its a »t 

« " »u a m ot » 

1 • bUl M 01 o 

trwrr ib n...as out * sfci w ■ 

If Ut 1 i UC Stt| - Sbf AD Bt • 

If U» a i AS DU« - SM MB ta 

If UU«*ltJ i UC Dli| • Sat AD mt ta 



U alt 1 t 

if at 2 i 

U aiU*UU 

m 
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W-ttf OJlIrfl...rlJ out • Utf • b (♦* MM!) 

If tit 1 i BRUT Oltg • Uh • U (*+*«x»*m> 

tfUtli 8511 Wat * • H t+Z IXMl) 

irutiMiut ant Dkt*&t* Mtti>imm) 

rll - rll * 1...4 

Bill. IM»-»n • Jtef.lfcT) 
BtM.l - StH.l 

Wm • Stef AS i 

if at » i iiy i «*« «h ia i 

(Mm • -H« Otoff »0) 

tt*f • bm m i 

m-m jd rt...ris i 

rlS • n M«**| 
U tit 1 i USf «!S«A(n)AA 4 «ftl3tit *+« 

rtl« rat* 4*71) 

*mi mm**** • cut 
*• in *«44« i 
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UO-UStM 

if lit I : 



SM-tM 



Mm M4m • stet *«t#*im 
Mat - (ilfarrt) 

<+* ll*ll4m»4| 
c - (OM>V« 
UBtT Q i 

Off • lOiTrt).!* 

« • Hto|l*t*KfcU 
OX r0...rlS.*yu M.H t 

ct • 4«44JU****I 
US rt...fl9. kfto «4*4**44* tS^Al*^ 

n - Ulltrt* «H t4S4«4 4i 
AS rt...rl3, kru ^114H1 434A4 r*» 

44 : 

Ufitkrta «ll • n(4S4H4> 
fUi rt...riS Otf - i 
Sttf • r* 



If tit i t 
If HtlHlU i 



*«44» i 
Sb|.l • 0 
8ti|.l - 9aff.l 
Um • Sbi 01 b 
Ut| " 3i| nt la 

Btu - Sb| 01 «T 
«*l - Stt« sa rr 
«•* : 
im • rm * 1 

(tomn/Fioi-fr *.*ti 

«B44* + 4 K0T44 I* 411* 

■mi* 1am*** * su t 

t 



(TO/nn/nas* 

«*44**4 BrtgA 41*4*|i 



if titi««ia t 



ou« • ttt4444*. 
4m 4+ 

■B44*+4 BrafA *444*« 

SB : 

tiH - nt44#«tm. 

Mtt • (siat am), ihjt* «i) 

Olif - KM kcff.tyt*. 
BH44A44 fine A M441 



Sfo-trrana Ifl re...ri5. ae* 



Mm • oh fe/r.brti 
444S* nf A* i 



if »tt I = Ifl rt...rlS. v«rt « 4 « s H£4^Af 4 n>JI9 : ' 

if *lt I : SB rt...rl$. wrt «445 HS4^ff r«1 *« 

HI6E mi! HI17E01lte XII4aE» HI4bEWU1 »2*D0l(OB23 UBH H fifAfloMI UEHJI01H 

2!D. 

E Hgg SD ggof^l UBLO aSKM. 01 ^OtOllAi S&2| II^'S ^SX^ g^ol » ^ £lb Ah 

S3} s |g§ OH OH XI ^§18 EBOII EAI6HI SBD. 

»4a£0ll EAI£ ALtKSOPf HI 6 E Oil SQ &Ailol EAIEICH 2JD. 

AI4aE2r HI 6 E (HI EAIE! b^^OI ALU(50fe XtH±, YW± ^ ZtH±2f 23S0. 

0ld!2S2l ggaiXI±Ei(R0-R15)i= ALUSf 

ALlKSOfe 1 601 ^ 3li}^l(152)« 01 g of 01 4*SSQ. 

E§! ALU(50)£r SdH2J "AND H ^EJ £13(1 54)2* "OR'^SI 5IS( 1 56)21 "XOR'^aaSd 58)^ SSfflU 2! 
□ . 

E§!. ALU(50)^ §£H Al*^;>l^£|£l SSorH 2JJI (DIE Oil £21 ?H Al ~)\ B°j(160)e SoH 
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gEI§3!A1(164)£i &m SI 34 Oil Hi£Ej;i*jOII MSB?I*I£ AIH^SD. 

?^5|2g, ALU(50)b tilOIEaXOIfe. ^ W±&2I LS8» MSB?* Ef°J(162)g SoH 

«a»s!Ai(i64)oii xhssmsm jaxiiaoixite ami^nixo^s ^aso. 

m±9} YW±te M6E01I EAIS l»320l 0iaifflS(152. 154, 156. 158)011 3S9Q. 

1\2&J\US2) 3! aS(154. 156, 158)21 ^ v S3. AIH^^I^S^ » 21381 JI^S^S E*f 68J8»-1«ajS 
16bie 6* 1gEJS^A1(MUX)(1 64)011 32E!Q. 

□ass aaoii id a sise a jo S2iiw±(z)&2£ asaaQ. 

:»2j*>:?i(i52)!= xw±s^a i6bt^s 510121011. YtH±&°i ss saiffliLH°i S£1S2I 
o\um gEj§^AK5o)oii as*E! aacisaai a^oii j\£o\® tm^ti&o. 

50I32S ALU(50)b CPU§^H3a^(166)S SS8H1 21Q. 

01 CPU3ainaiS(166)te UI32WS3^*ifi. S 3H£J*J£a BfSSAIS CPUl£Hn2l^(166)LH 

Oil 2ib 3CHE 8Hi2l «ZOaiXI±BS ssaizid. 

cpussiiais aaassas(60). ^ gatSEoa j\stij\^52)w °i6H ssei 22011 tast aiisaisi 

± gg)0il 216H gJfcSE! 9Hdl2l01IOI^d£, HIS2J (HI OIBiUft. ¥£°J0IIOIl£J£ * 2W§£^ °J01IOIM£J 
£g DlSSofe agG3SSJS(60)OII °loH A-HSSD. 

EES H CPUSaillSS 8&!XlfcH±(Z)&2S CPUBaiIlSiS(166)0ll a^E! LiiSOil Ctt£rAi£ AiliiEiQ. 
^B. §£01£ QSS 52011 (DEI £2^1 §5*3 JHA!AI3I^QI AJSSD. 

XII 7E. 8a£ » 8b£0IIS= HI4aE01l EAIS *i*il92)£(52. 54. 56, 58)3* gAlloMI EAIEJCH 2!D. 
01 USE! X£fS2* YMi Stte PLOTS^S £8310) COLORggOil °ioH £2Ei »aai 

II±EI(54)2i LH80II BE* USE! SB2S ILW ±3£!&2&(HI 2! £8 1?H^Q. 
&3I§> dfSHfOI. ^IH NESfe ^11°^ Cl±iaiOI3±3£!8 A13SD. 
M9ofE?IICHI= ^1^512 CHEai±Gi!0IBS SIIg3QHEai±BI0IBS 3SAI21D. 
^ffi NESSItfe dl^§ai°j2^ 

SIHS 4;H Ste 16JH Efe 256;H°I ttSIB ^SoFJI ?IS 2b!M E= 4blM SE= 8bl^Mai£J8 J Hi ^ 
2JQ. 

S»«S2I 2* bfOi^fe EW2I 1S|*!82I HIMiaiEie SSroU! 21Q. 

gggg jfoiiAi ?§, s ^9lb|e0im of?lb!^ £SE!CL 

3EIH 256^dfSE0il CHoHAiiE 2S£iEJCH0t2r 8RAM9l«^ ^XHoFH 2iD. 

tt'^i^ 8* ESI CM te EE blM^ S£JI S2JI 2iEE^ Cl^iaiOll ^SdF0IMLH2l 

EE bl^S H&ote ^£IOHM^!±(206)S S&ote ^bHffi Oil^FLIgg 5^3^ 2iD. 

□ dill J. KS}0HMa!±SIS(2O6)0ll blM#ai£!3^a(208);^ SSEiOl 2iD. 

^H512iE XW±2I YtH±S^B 89 xai»±H(202)2f M% Yft\X\±B (204)^ SSSD. 

S ^AIQIIOIIAIfe ^Sa^XI^Ei(R1 )(R2)^h J3I7E2I M9 xaiXI±B(202)£f 19 YaiXI±H(204)£ 2|2f A^ 

SEID. 

Oil aill±a(202)(204)^ PLOTS g Oil 2I5H IIS. ^^2J XflS^ YH2M 

19 xaiJI±B(202) % M9 Yaill±a(204)fe J. $\X\m% AI^M2l^(2 position barrel shifting 
circuit)(214)^ CHE^I^S S^AI3l^ D\^m 21= S^^^KFA) »1M2}D\(HA)Q\\ J\£§± mX\0\EE± 
M^SISOII 2^EID. 

xi$\£. n 2&%\ bH^AiH^as(2i4)^ M^oiEai^ ai»±a(2i6)2f CHEai^biiii;i (2 18)011 asso. 

19 XaiXI±a(202)2l 3:H2J iiombl^l^ 3x8CI^EJg^Ai(212)0il 2^EJH. 01 □BEl»ffl|A't(212)fc 
bies!iiaS(210)01l a^EIQ. 

HI8aE01l EA1EI fi9HI01£l£(200)fez $ii EWtl^V O^UB PLOTii^(PLOT)S g 01 Li READ 
5!^'(RPIX)Sa0l D3E£12J§S II A! of b A Jai ^^§^D. 
19JEilCH2l£(200)^ D^Oil 19^1^ HICH^slg &^AIZiD. 

fef^is dtaaoi isxii(«ais(2oo)fe 54^19 ofE^ioi(52)LnoiiAi af§i moi^^pe waiAiaD. 

Jtil8aE0ll UEfta bhEf SOI S!«a(«aS(200)fe AND}ilOIE(201)M ^oH 31E! bl^S!SaiII±a(21,0)2J 

oi aiee!§aixi±Ei(2io)ai 8biE s^^ aiimejs ^^xii 0^^1^(200)^ e^Mtoisoi ±uaon »aone 

^±2]£(206)lH2! §S)f RAM Oil PI^EJSJie ^^IE3D. 
^HICH£I£(200)^ ;HAIo^l ?IoH PLOTgaOil §S^D. 

a!aaio<sis(2oo)fe ses ah^^ BaoHSft!±as(206)(ssa rame^ a^Aia)on ;i^sii s 
feDfe ssis jaia^a M6i^ 1^^ e^e ;haiai?i;i ?ioh aiEaiaaatRPixxHi 

&^IS! drBSOl dlE{READ)^^ag^ ^a^^Qil £!^r ^§5|^2l VS}8 » ^2^^ 2J§ S^OllEf el 
E§} i^fQH^±2i£(206)OUi of^ SSI M £4 Al (flush) of^CHi AfgE!D. 

a!amoiais(20o)fe e^ ramshaii^^ ^^asei uerus= ram^s jqiohais(ram donejm 
&»;is uiaaoi RAM^gjciioiiii^b afaoHeai±a£(206)LH2i biMMa!°ie ±\%o\± 

ti! = iai2J^f = Ei(208)e £J\h\d\^Li\ Af§E!Q. 

Eah I9aiW2l£(200)^ OiEai±blin;i(218)s^E-i PLEQ^isl 6fi=GI. 01^^^ CHEai^OHiUI 
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3 dlH ^d}OB^^S]g(206)oj LH§g RAM Oil }|»» £§g II Al of 01. 2IH2J ^dlOH^ 

£!±£I£(206)2I LHS01I CWofi 2JJ£iOI *l^aa0t&2£ XIAISD. 

S£AIOISS(200)fe IS HDHJ Kg UKJIS^ B^ 4! JI^SCH0toH=XI^ S£n01SIS(200)OUI »£l 
te ±3£!EE(SCR.MDmi011ia5 ^&JSD. 

8«XKMaS(200)b »ao«Sa!±aiS(206)2l UiSOl fll 2ttHH¥(HIA1 NJHEJE4 XIAIofc HI7E 3! 
M8bE2l g£fllCH£ja(DUMP)S tt«AIZ!Q. 

l*M0iai3(200)te ^?|512§ tdJCH dl^SIS ai XI±a*ja(CLRPND)2> §EUI§ £!gaiXI±a fllOti! 
a(LDPND)3 8f«AI3f aigB!aaiII>;H(210)OII hissd. 

^Jf32S a*JUI0ISIS(200)te Xll8b£0IIAi »aOHSa!±SIS2l ^^2±liU LDPIXJQICH 

£ja2f BPRfllOJfcja* 

aaCISQS PLOTS g§ □ 398*2 PLOTdaS SS«OtSI£(200)OII 2J3AI3IB, q«l89 ofESIICO 
Stat tif^II SQte £2oKMIAt £EE!g*ja (LDPND)2I VgOl ^HAIEiD. 

oi ldpno^s^ cigai^Ai(2i2)^¥a ai^e!gaixi±a(2io)£ qioibb ssaisdi «okm di^si 
saixi±a(2io)0ii mssq. 

3BCH5i!£l£da(CLRPND):= fflgBIOIB^ RAMOII JI^EJSll IIAIofe RAM2£*ja(RAM DONE)0ii § 

gofOl §5 C3 & □ . 

i*moiffls(2oo)^ iiaa. aajm CHEai±£ia si gioib tisa. aaxnw&iaa. 
HiwsisoiiAi aaiao^aaa axis uaufe boise^ hisceoii eaiejw esq. 

MIAISI2! 0JE2il±&. QIOIB&SOI BX( £SS 91 8H EAISJCH 2!D. i£6^E?ilCH(152)^ D§ 
i» it 01 SSfSD. 

S£6>E?IIO](152):>f A>§gOI Ofyg «SHIWai£(200W S8S^ M4aE2l ttaaiXI±H(54)2l LJ1S0I 
8x81*aOHM^±£i£(206)2l =£gS23 £EE!Q. 

»aOHE£!±(200)te U(raw)g B9l£oKH ^SEJIl S (column )B«S B^SD. 
»BaiXI±B(54)2l LHSS COLORS g Oil 2!oH a*!SD. 

QS PLOTS g E 01 ifBaiII±H(54)« Soil ttBOilOIBB SaOHsai^ £I3£ SEAIZiQ. 

»aai»±B2i ui^tsEi s±si »aoiiea!±ais(206)m2i 9i jus a*xaixi±B(202)uioii n 

&B 3;H2I LSBOil 2loH gSBQ. 

tftBAi BSilS CHEai±2l 321121 LSB^ ifBOHes!^sig(206)OIIA1 afcll dl^2l fiSSD. 

bi^Eji«am±a(2iofe ±a§!sx»2J ^sss oib ^suis^ ^ti an £»^xig 3«ofeca a^ei 

D. 

aiegjgai j|^a(210fe diepoi ±3£!2J aS^SOII EJ0I^EJH XIAIofJI 9lah 16JH2! aui±a 

SaiZIS D\l\H 2!D. 

dl^S!SaiXI±a(210)^ LDPND>ja01l §&of01 gESIH, S*XiIW^I(210)OII 2J3H g^Ei CLRPNOiiia 
Oil 2JoH MBCHE!D. 

ED^ dl^b 15 xaiXI±B(202)01l HSS M50iEai±2l LSBP SoH U|eagam±a(210)S AHISS 

^^di^fe if xam±a(202)2* 3x8ci^as^AK2i2)g ssH dieesaizi±a^ sssq. 

5|^!0I ^S2§ 8S!»0I^ i!CHX1 E= II ^^01 QH ^^i^lxie xHIoFH E!EB ^£}QH 

^^±2j^(206)0il ^l^aCH^ CilOIB^ RAM(6 Efe 8)S^B B^BCHOtB 

n^ ^BOHea'±^i^(206)^ AH^S KBHIOIBfi X^SOI ^ °!Q. 

^BDHM^l±£i^(206)2I ^IH LH§8 RAMOII Jl^of^fe DM2J l^SgOl ^611EDi^XI ^^MSB 6fE 
911 SBOHeS!±SlS(206)LHOil difflEiD. 

UBQH^ l ±2l£(206)2I BIOIB^ RAM(6) Eb RAM(8)0il JI^SB. X. Y BRM RAMCHEai±S S*AI 
3\J\ CHEai±^§ ^1^01 ^dlJitOI^. 0111 IB E7E2) S^r^UI ^ «U^^I1 AFSoFOI HoHEID. 

□ ^MCHEai^l^ ^S §y 0ilAI^3E0il CQB iioH^iD. 

^11^8 4. 16 256^BSE;F AF§a^U0il WB ti\WA\ E!D. 
^I^OllOilAib 256^B2EM A^§alD. 

Oil 256l^fEIH= 64df0ie 2 X\\ Oil QH5H dl^iaiB2l SB ^§6fb 16timi^2l 41^1 ;HIH £! 

□ . 

dl^°S8 2/6fe ±3eig^2l EE 91 XI Oil ^SEXH dH^IAI^E^Mi ?&3D. 

□ an ^\Li NES1 AF§6f01 M^li^tDiOil^ s g( CO lumn)0il ?aH ^^6r^ 501 dUf^ofD. 
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Oil) (128S|g »0l±3a (high screen)) 

0 16 32 

1 IT 33 

2 IB 24 

15 31 47 

hishah)i*= oiisaisi dmasbaizioii °i6H ^ ai«B as nesoii ^shai^ m^m &x\ a 

=01. 3 01^. ^ =£JH NESOII 2loHAife £>II &t= Ol^fe NESD\ ^ 2J£ £X\J\ 256 

§Xf01l SS£!Xi 8t3l OSOId. 

OllS^a 0*328 = 128 S 160S|g oMI±3£!&0il SXtBSSS ^> 2iD. 
2ICH ±3238 32=tt, « 256Ej«!0ICh 

Q£2i gmEISS SSloffe SSfOI UUQil stSS Pf^tilM^S AJSoKM CHS^t BIWate^B Ml 

AI5H1 2D, 

BH. X5IH£f £lo*?l 3bl^S OiSofOI blMBaiSJOil CHS »l£ffiQ. 

0 ZIOOOOOOO 

1 IOI0O00OO 

f rooodoooi 

QSOII &§JOt2IIOII SXm JIS»:i «oKM 3JH2J blM^ lOS ySH» MSofOJ US 0*3121 2 Hi!! 
3 311 & 6m. 0IOU1 MOI^S 5SD. 

♦ 16 
16 32 
256 si 

DS01I 6D\ 3;H2I blS^ jffl^gj x&SS OlSofOI SIHJB «2I 2H21S ^l^alD. 

a 3101 ai its aioi*= itaoi sxms\ m-ouo sxwoi*« ss saoio. 

**** 

16 20 

4 ZS6«M ». 320 44 A 

16 51244A 640 

256 102444A 128044* 

y&H2J 6^ 3JH tilMfe SttOf2H0ll bK>l£2=«!B J9ISSQ. 

2E 2H^H} SXH2I dl^^Oil CHS 5£lEig £S ^^2J liUbl^ MSJIEJg ^Som Site bmi^oj 
OIEa±« H3SQ. 

bisgaioig x^ai^ luwisom 3 01* Q»xistos«a \su\q\ = oid. 

2! dlMS£il°J°i dlSte 5|^0! S^ofe »aaiXI±:EI(54)0ll XWB0\ 91^ S3 21 ^Oil Qigofe bi^EI 
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44ai<iumt ami 



: A. Hit IH*. . 

t«4* («t CMl«tri 

> •* » 4»«KfcU>* 
US 

tw mil u*. x 

tU M«U 

lu MiU U*. I 
ftt uitt 

ru 



141 rlfui 

Ul « 

**7 : T* l*i • a 

lu plstyl 

Ul « 
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do 

; H+44AtJ4(4*444) 

tic 

**• 4rmq 

tu 



; T« 444 X»* « I 

i 4a*4ti 04 1* 44 

14*. 1 kltatfbut.i i 44* 4*» 4* 

ud ttitUk*^ i H«« 44444-** 44 

•u paut 

*n mak i *• 444 44- 

tu.1 kiu#*4M.t i M11 *4 



Id*. I 


fcltiUfttJt ♦ 16.1 


mt 


ptltUM./ 


IU 


PMU 


iu 


•Mkt 


ud 


pfcuufe.r 


on 


putt 


■u.l 


Mtat**M • ll.i 


tu 





tkltUfc 

a tteso. i40«. ma. nsia. torn. ««4. soot, uiot 

MAT 

I 444 41t ttfr 4* 4«t» 

4* WTf, -14040. -mo. -11010. -MM. -1404. -*ua. -ItOl 
wdr 

l 4»*4H 0 « 1 (44 0 44 1914 4* 14^3 

■tiklta 

« wooo. mrf. «f0o. um. moqo. coorr. iwoo. wm 

* toon, toflff. tffoo. irm. ioooo. noff . trno. trrrr 

: 4**44 > 4 3 (44 Q 44 1S)4 4* l^^a 

Mlttttft 

* moo. wooo. moqo. toooo. xooff. matt, toorr. too/f 
« smb. two. una, uno. wru. irrff . tmr. uttt 

oti.alu •« InfeiT.cUr.iin « I • •oftrtr.bUjUeu 

: 4>J4«1^H«i| 4*4 **4 
prom* 
tu* • 0 

r«rt a i ***** 4» 

d? u«. tta». tM». tM#. t«p, t«a>. ttaj. tray. 

t«f - U« ♦ COl.liM 

tadr 

: 44f m m 

tt*» - s 

rtpt IS ; 4>**<ravj* * 
a* utp 
tfv tiirl 

d¥ tct»*4 
!lv U«y4 

l¥ UoMO 

a* U«»<-I4 
t"P - iup.J2 
mar 

M7E1 DM 4>£ofE 
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X£iiXI±B(202)2> S3 YBIXI±B(204)£ SESQ. 

(oi e aji±afe urns. aixi±a»«t(76)ui2i Riaixi±B& R2i\\x\±B oid.) 

55 xa*l±B(202)£ SEE! M£g01Eei!±°l a»« 3^H2J dl^ Uie»a|oj U K)|eiJIOII HI 

use! xsy YiiH^ ?ms aa?w tts&a. 

¥&!?i(RO)ei m§§ xaiji±a(202)2i sismuiMeoii eish »aoHsa!±as(206)ei vara 

SESD. 

S3? xa»±B(202)3J OOIS Sa^dlSfe SjfljB SSoffe 8tilM ^^og gAJSQ. 

«* xaiXI±B(202)3l OB &EH0IIA1 3x8gB§a!AU212)t= £lof?ltiieg AflgoKM 

aiee!gaixi±a(2io)0!i tai va msai&d. 

RAM HI CO (88) bl ^S! S ^ B (21 0)LH £i OiSofe tilM^ S20I E^BXI StteQIl XIAIorJI OH S Oil 
BISI!y3axl±Q(210)l- OlSorOl ROM23*B ?I*B g2;f Sife S§ XIAIotXI SteQ. 

disaaaxi±H(2io)fe ahss qioibb ^xie a&aiE rames *a n ahss bioib^ awaoi 

01 71^8 ^»8DI «8KM. J9I7E2I tilSai!aXI±B(210)2l UiSS SBOHSa!±ffl£(206)OII JBI3SQ. 
& Of d|eg|i£j2]|j|>. Q (2to)oj lhsoI 001 £13 S!«!2I ±3S01Ea±^ M5CHE£II± 
ail±H(216)S SEE] 01. Hdll! 01 b^l^LHEl S|g?IXI(OiEai±)fe til £S!§ SIXI±B(21 0)LH Oil ggjtil 
MS «a»^QI AtgSQ. 

tiiesictaixi±B(210)EI UiSOl 001 0HJSIB 8USY§20:>r Ail£ ejq. 
AH SOI M^S CHEai±^ M^CHEdil± aXI±S(216)2l Uigif ^S^orDS H AHSg 5!*U|e flflOlEa 
±fe blMfi!SBIIXI±BmOil SSEilQ 8USY MSOJf EI All MSB. 
AHS8 OiEai±}r 150iESI± l\\l\±B2\ UiSHI Qg B^O £ioH£JQ : 

1 B3I. dlMB!SfflJI±B(210)7l- FFhS S9»2 2!2S 3B3HS 

2 SJI. RAMLHEI (MEa±(PLOT_ADDR + Scr.)tflOI±£*B SAIHIOIBfltti 

(PLOT_BUFF)3 dhOISe ffl0iUI2J. 

3 B7II. til££!SaiXI±B(210)Oil 2!oH Or±EE! HI0IBWBUI2I UIS 

»»»aaxi±Bo<ffloi2i a 02} sasfe sbjis 

4 bjl B35»aaji±awaoi2i a oe tiieeisaiii^aoi! 2JoH 

BCHIOIME! PL0T-BUFFLH2I EE til^Oil D\^k\3iZ}. 
BQl&WWm RAM2J OiEai±(PLOT_ADOR)0i! DAI }l*»2h 
5B7II. (PLOT-ADDR+1)». «»aail±SOiaOI2l 8 1011 SSi SSfB 

6 B*l. 8 Efe 256»£JEE0IS. (PLOT— ADDR+1 6)£h «*&E}aXI±S 

o< a oi 2i a 20ii e^e ^ssfa. 

EE l^tllMJf 3g>iii!tDl^XI 31^6^ 

BS XaiXI±B(202)2J LHS2J- MS YaiXI±B(204)°l Ui§s HI7E2I S7f^l ^ 517^71 SI SS Xt£lE! 
D. 

2;^UI(FA) ^ S.O^^i(HA)£l ^£Uh ^S^dl^i^l X-il7E0il □OICHH^os ^si EAIof^ 
D. 

OiEai±^l^^ LiiHl U0I SoH^jQ. 

• ser.bui * 2 • 7(0. ..i! • (y(3...7> • i(3...7I • IS . 
UH3...71 • 4) U jcr.fct) 

f7 r6 rS y* j3 
17 x6 i5 14 O 0 0 
I7i6i5x4z30 0 0 0 



Prt pit pi 7 pifi pri pti pU px2 pil prO 

sMi. s;h2j s^ji^ia 47H ei *iJ\^j\m h\g6\® lodisei gn} px[o...9]e ^^d. 

01 ^E3£! mih£i ^E&ISEOil G§> SXUF0I5 ^2^ ICHB^ 12x3 ^ElM^AiOil fllg 

£!D. 

y°J 20 y = ot?ldlM y[0...2]£f 5*^ 01518 16tilM ±3&0\El\\±m g£§}U. 
01518 ^B&!0I IKS^I^Oii igttE ^ ^}il6fb ±B&trilOI^^ [9...22]0it BoHXI^UI 01^ OiEdil 

Sf^oUl ?I^0ID. 

□ d!^ LfAI. 01 CHE^[±!= 4, 16 ^ 256^^oH^E;F CCrdf A1 1 , 2. E= 42f CHE?JI± § 

S^'orE^ ^iof^ 2?!il ^^AI^M£l^(2l4)0il ^|g£!D- 
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»*WEa±fllXI±H(216)0ll fll^EJD. 

01 oiE£ii±b ssaaoi $«i bs xaxi±B(Ri>a §s Yaxi±a(R2)2i lhsoi gsts^ mm 

§ S2Pf 2D. 

0IEa±UIIWI(218)te AIHM£l£(214)2j B«(fia!»E9ll(MOII 2I5H 2§ii)B AHSS 0»Ea±2K SS(H 

Ea±aw±a(2i6)oii asa 011221 QiE^i^s uiasD. 

ma a at oiEai±;f ahs? oiEa±^ ramoii ^i^ejcho^ so. 

3BU 6HJI 01 EM ±01331(2 18)1= CHEa±am±a(216)0l! H&E101 2b B*0)Ea±(OIIS£l CHE2JI 
±W AIH^£l£(214)£i a^(AH££ (HEai±)iU £22 fiSHIW 21(200)01! HI3B HICH£J£ PLEQI V 

Ba0Hga«±aiS(2O6)S DAI a5»H 01 »BOIISS!±fflS(206)te 
blMfiai2!^SB(208)fcr ttBOHSa!±SIS(206)OII 2£BCH CH!^ V30I B^ISICHOt olfeXIB SS»0. 
dlSBaiS!^SB(208)fe RAM HI CH ^1 (88) Oil RAM^^OI ^SUffli UIM3ai2!^SB(208)2l LH S 

»aoiSa!A : fls(206)te HI8bEOII EAI£! a^SS :?&2±°l CHEilOIS 5S8H1 2D. 
WaMSa!±8S(206)2 ohU2l 0HM§4± ?82±<Hlte 64^H2J UBS ?SS±PI 20. 

issgoi aaEain ».buxi±b(54)2i »bbioib(colw axi(220)oii sei ^ 2EH 
aoj^i(2oo)fe aaai(MiJ£(LDPix)B a xi (200)011 xiissd. 

HI OUI (200)011 °ISH HIOItia(DUMP)^ aSE]2Dte 5!S iJBOH ^±<2O6)LH0ll Ai2J DM a 81 01 

^saoi qioib^ ±aaaoii a^a aa^ 2§g ueyi aoiD. 

SJB DUMPfcja^ tfgSIB a»(220)M BSEIOi 2b QI0IB2* »OIS siS(226)£l a*l(228)OI! BSS* 
D. 

DUMP*]£^ *IOI^£I£(226)OII J8I3EIS 01 }liOIM£l^b H QIOIBB 3*1(228)011 HISSD. 

SAIOII. ;HI0l^(224);?f AlSSIIBOi axl(228)2t bIBIS i^H^BSI H1E^H:» 2011 ;isjs GIOID 

SI 2I3&EHB ^IlSof^l E!D. 

QIOIBSB 011^21 ?I5H RMAES^B 01 01 B 21 ff^BflH. HI 0\ *is(BPR)b HIS2J3B >1IOIM(222)011 HI 
SoKH LDRAM*i£b HI EH Oil 2^1 a 340IQ. 

01 52j6KHIAi. RAM OS^SIKHI HI2E! 01 01 D^ 3 8 MOI M£I£(206)B SoH a*l(228)£ 2iE!D. 

3$ a*l(228)LH2l QIOIBfe HI7E2I RAMHI(0(88)B SoH RAM [it 01 B W±fifOil ^ 2D. 

DM nBS ^^2±b B!«0IOIBB ^ffl NESSXJS^jU S^&OI 2b SXI0IOIDS SSAIIJ ^ 2E^ 

28B01SQ. 

M9E0II fiMISMI EAIE RAMHIODI(88)b Jilg^MEIII RAMB ^Ail±ofb 3* 21 225101 CHB^XI HI CH 
6J^B ^^AI^JD. 

RAM^ NES> s Q^Ei2Sm£l «36o^^l012t. ^^1 Q1BES H^3^E^^B2I QIOIB 
IHIXiMOIOil ^^EJCHOt SD. 

RAMHI0i^l(88)fe CHEai^ Al Zi RAM0iEa± W±0ll Hlg£J^ 31 S^ofeGI EgOl 

SQ. 

AIZ!(HI RAM^Ail^^Jse ^^AI3lfe X-j|iO£Oj glH^dl 51^(310)^ ^M^2^ HIQ1EID. 

RAMHI0i^l(88)^ RAM DHI0IBW±B §oH RAMai0infS2l EJ^Bf S^tH± A10IM ^BM^±6fe lEj 
M^Ai(304)g SifoHl 2D. 

5E= RAMQIOIBW±b SgD3D(60)2l e^iiSOII fgofOI id^Elffl. ^Mm RAM^^OI itj 
XI ZtH^^Oil *0MI 3D. 

E& RAMHICH;i(88)^ 8 gD3CH{60)S^B ^^£1 HICHofdlAi 160IM XW± Efe 16HIM YW± 

^iiiEl QIOIBB RAMOII B0l = AI3lfeQI A^gEJ^ 16bl^ QI0IBaiXI±BB 5»»2 2D. 
HIOIBaiXI±B0ll QIOIBB fflflaWIMH M?|HfOI§S LMCHH ^Bl^Ai(302). § 

ggD3D(60)S^B ^6JS ^SOil CLfB o^dfOI^ Eb ^^IbfOIMl £3AI3lb ^Bi^lAil §oH 
RAM2J CilOIBEOil BiSD. 

E§l RAMHICH;i(88)b 20dlE CHEa±^ El A1(308)l 2D. 

01 «BBS, f Ai(308)fe §HI^^(310)S^H ^±12 EO\£l&. ^ gXHsIS (31O)0ilAi 8Jg5! 
3EB^(CACK)^S£F 0101 B2i^(OACK)^s£f 15£i^(PACK)^^g^Ei ^EE! HICH^SOII 1^6K)1 
CH E ^ ^ 1 § ij^a[D. 

£D!^Ai(308)b NES(MEa±tH±(HA)S ^ B <NEa±£iafi ^^ofOI OF BE "2U"6fEH dl^^f 
02S AHEItOIOfD DIIEBBOIS iJ^ ^1(31 2)1 e5H CHE^JI±^sl RAMCHEai^tH±OII HIS 

ao. 

saH£IS(310)^ ^tlel ^^(RAM)i SoH RAM2U£0| oiogj, CH^CH RAM BH 211 

HICH^S(RFSH)E ^1!^D. 
Oil RAMiis2f RFSH^S= HI10E2J 21W-0\U\J\ ?l of 01 OR^IOI^OII SDII HISSD. 

Eoi CHEai±gBM^A1(308)b I6dl^ ^Bi^Ai a II±Ei(306)§^El OiEa^^^l ^^°!Q(HI9 
E). 

^Bl^Aiaxl±B(306)= S§D3D(60)BI i^^iUsOII HfB YtH±°l LHgHI ggtf±2l LH§H CH hi of 
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US ^£J£D. 

SES Q\El\\± SE|gS«A1(308)fe JHI9E0II EAIE! d>a»0l OiSW± £3B QIOI Ba3dilXI±B(31 4)2J £ 

3Hf sshb^sb(pc)2i m§§ ^^d. 

±3ea3am±H(3i6)ai mms bieissuioosioii gjsia isoiEai± as* a msbb. ai7E°i §s 

2I££¥B gJ3§ LSBS BlCHtH^Ail Ah§E!D. 

H£I2 ^GIO(BtH±(HD)°J Q\0\BJ\ ±3a83«XI±B(316)a QIOIB S3ai»±B(314)OII £3Sffl, 

nam ? cpu^ ois ^ am±a(3i6K3i4)B che^ sq. 

M9E0II EAIE! bf£HJ0l Oil ^ aiXI±B(314)(316)te RAM HI 0U I (88) »»1UI0II &EAI LHSElfe 201 OF 
Uffl. BXI 3121 LAS10I RAMXIIOOI(88)01I HSSIfe 20ID. 

ombb. QioiBaaaui±a(3i4)fe romhich^kio4)lho)i lhseim. ±3as3ain±B(3i6)te 

K»E*KX(52)UM 

oiEai±gai^Ai(308)oii gj^ti ^isfe Bern soi as<aD(38i9E). 

2E2J*ii!4(CACK)3* 3E83 % 5S383f§B(PC)3S!0l §!£!□. 

QI0IBa*lffl3(DACK)3f BIOIB83& 9 Ml gBM^AiaiXI±B a^OI d^EIB. 

152!^AJfi(PACK)^ gvAH£J2 §!?CHEai±^ ij^SD. 

S£32£ CACKi!£ Efe DACKiii^ £fe PACK^^i EXHoFIl &^DB ^Cfg, ^ffl NES(S NES))CH 
Eai±gJ^(HA)OI £2jS!D. 

£Bg^A1(308)°J 20blM CHEai±S38 01 O^E^I±^^S a I Z! Oil RAM(6)(8)0li li\Eo\±= ffllSdl 

BOIgJ &!a»4SPI(312)M *llg£!Q. 

MsaiBoia &]s»g3i(3i2)te sxH»sj(3io)uiai naioi^sas ^*J9B. 

Dfl2BBOia fc]S»g2l(312)te UaiOI^SBS a^g CI3EofG1. RAM CH E Zil^tH±(RAM A)* ^oH 
B1E2I RAM(6)(8)§ <HEai«»JI ?IS £3 <U£B g^AI^JB. 

SES. OilEBBOIS fcifitt6S3l(312)te HI IE (Ml EAIS! ti*a80l 80iEai±± ^£«(RAS)*Js, IfSCHE 
31 ± ±E^H(CAS)^S » BOie 2!0IIOIS(WE)^!a» S9ofe RAM(6)(8)^Afl ±S HIO^SB 2SSA1 
Z!Q. 

OilEBBOia tiaBfftS5l(312)fe RAMMKMBOI SSEISSB XI Al of^l gXH ^BSI£(31 0)0il EIE 

a« EJCHII^ DONERS tt«AI&Q. 

ES OilSBBOia £ISttM3l(312). ^ RAM HI (O (88)111 Oil 91±= C-UOIBSHXI (EAIBS)OII RAME^ 
"B 2£BCH 2= GIOIBfe EHXIAI2IEH GIOI B2H *!*]£( DATLAT)g ^AI!IQ. 

3BH BA1 n RAM2£¥B S^EJOiS BIOIBte OfBESSIS. RAM QIOI BbH±(RAME_IN)OII HIS 
SB. 

OilSBBOia dfi»4S5l(312)2l RAM ACHE 31^ £J££3£ 3iia^£BXI £011 ±EH^! RAMOil lil^ 
SD. 

D0lli9J RAM 01 IHIg^fMBXIOllAI AtgEIB XllCH*i£ LES, RAS £ WEZ>f ^JSQ. 

±EH^1 RAM*J£ E^ DOIU^ RAM^^^ g>f AilHofe 0FB2S2J ^5011 CLfdf 

^gof^l SfaSD. 

I-il9aE0ll^ OilSBBOia ^^^^51(312)011 215H ^oE! BOISiJ^SI, DH Ef^^a^f OIIAI^oa c A( 
SCH 2!D. 

01 JBI9aE(KI OIIAI^E^ 2 ^| S 0iEai±&2* QIOIBaS BII 0IIBfi7l «»0IQ. 
RAM DONE£ja= J9l8cE01l EAIBCH 2!D. 

RAM(^ESI^6JaM AIZ!0il ^^AI9lb eiH^BSJS(31O)0il 2J5H ^^^E^ HICHSD. 

HHOEOII EAIE! d^^OI. gIH^B2j^(31 0)fe Gil S £1 «*! All ^ S! ^(Hl 22^, ^ 
3HAIB^I±^(CACHERQ)eiia. QIOI BB^II±^(DATRQ)^S ^ l^dl (PLTRQ)>i!sl ^^J^Q. 
Oil 2J2I2I EJ^iJaeS 2H^I(325. 327, 329)011 ^ ^AI^E^ HBSD. 

RAM E= ROM Oil ^I^EJOi OfBESgM ^gAI^I^Xf i^dHb. 3HAI RAMOil ^I^EICH 
e ^So^HJ^ of^}il OfU2 RAM E^ ROM Oil ^I^EJCH 91= ggg ^S3Xf °}D^ A^l m°lo\J\ ?i 
°! 3HAIB?II±^ ^a (CACHERQKHIIOE ^^)M ^iiofH UA1 2 O^IE gg^^OI ^^E!D. 

BBA1 01 3HAI£lfB±eA|S(CACHERQ}fe SgOl CACHE RAM(94)0IIAi ^ Siee. ^ CACHE 

RAM(94)0il ggOl ^ Sli UB^B. 

aiOIBBIII±^^S(OATARQ)^ RAM ^ Ail ^1 E^ofe §§(011^12. §E tifOIMgg. ^E?4Eg§)§ 
□ 3S»2SM1 tfiSSID. 

?^f^2g e^^Bi!S(310)^ l^ggg □3S6tE = M1 SS^ICH^i (200)011 2J6H & cS E! M5Bfil±M 
^^(PLTRQ)l ^d^B. 

eiH^aiil^(3io)^ BII QfBESOl g^ggJOm QrBE 2U d\^J\ A1I^§J[[H0II 2J CHI 01 11 ^Olffl. 01 
[Oi ^EUdil JI±B^Xi(SUSPEND)2Edl^;f "0"£tt\J\ EJ CH lXH = Bai^(310)0l BOiiOlM B2^e§ 
Q. 

3;H£J XI 1(325. 327. 329)8 3HAIdl3l±e aiOIBB^I±: = ^S ^ i^BfJI±eAj^s ^ai ;|cm 
§!^0il CRQ^g. DRQ^ ^ PRQiJ^l ^^AI^iQK 

^101^(331. 333. 335)^ Oil A Jsi ^ ^aI2I ai^20^2^ = 5i ^liofW Oil iUsOII ^^e?ll ^§ 
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3HAI£IUI±eAt$oil SJH CHI01 B£J?ll±^sfll ^*JWI ilH 9*j£?1^ S5£I?«±eai^ 

Oil iJXH ^^±^;f 2|2f 4SSSQ. 

9HAIdmi±M<iJ$fe 01 3HAI RAM 21 ggg tf9»£^»2 Z2BI2 RAM2£¥S Sg§ ^Ail^offe 

2! 01 UDLH^I (DSOII 51221 ^±?IS aSBteQ. 

:HI0IE£lg(333)(335)iEr SO £S ¥£!£?IS «te BHI^ai^ 01 01 2* 2H*|g AilgAISDS H #S 
S££?1S BfO^eAifite 2ii*l(339)(341)3 A1I11AI3IXI SfiQte SSateOI M8SD. 

AI±B0I *UH gXISE&EHOll 2! XI Sf2S gJISEii^^f a* 3II0IE(331. 333, 335)011 S3BE£ 
2HXI§(337. 339. 341)8 AtigH ^ 21D. 

SIISE^JS^ OJ£I2SOI RAMS Xf^SOl ^ Ail ± of 2 SIS OH Hteaaiffl g EH Oil 9M\ SD. 
2i^£H^i(337. 339, 341)5 81 SO* 0101 tea AfOlgOl 0101 » SI 5 Oil S!S)^EHMI ^SlfflOII SXIS 

EIH teEl "Kg AIIS a a Oil ai*l(337. 339. 341)te MIS9 ^ £D. 
7(101^(331 . 333. 335)te RAMS ^A11±6^ ^£J£?lS ^S^D. 

O0IB2!*ia«(339)te 3HAIB?ll±eEH*l(337):>f AilMB3 AilMBXI §3|oi^ 3X1(341 )£ 3HAIdl 

*ii±^2hxi £*= aoiBsifi±saxi^ a-ii^ejs aissixi si=d. 

3HAIB^*J£(CACK)i=: a*l(337)3f 9HA12^£J£01I 216H MlSSWOHf 333 2 fflJO 3HAI(94)(Ete 
RAM)}* AJS^feS JBI10E2I ^BSiSOlI 21SH 

B0IB2W4!a(DACK) » oi^£J£(PACK)fcr H 10E2I ted! Sj^^f RAM 01 BB S^»H & 

§S SSof£ QI0IBafH±eAjfi2f §£Bfil±M£J£S 21^o\l\ ?\o\0\ a»SQ. 

211*1(337, 339. 341)21 til5J*J33g 311 01 MS 5(343) (HI £g£J2. 01 511 01 S £|£(343)te RAM^Ail±l B 

OlSJiiSS BtgAOIte HaiOI3FSa<345)« NORJ«0IS(344m SoH BAilM AIEiD. 

S a (HI UH2I S^UISEiB S33AI1J ^> Site 2«OI3>8Bte RAM2J °Ak\\± Aiag HICHolteBI BB3MI Af 

§Bte 3hS9EJS oi S0NHIA1 »&2I 11*18 3(£!I(te i v »2!0ID. 

NOR^I0IS(344) » 2HXK337. 339. 341)!= BOIS&!Sitt4S3|(312)0ll 2I3H &gg DONE&1SB ^£JSQ. 
DONE^iSte RAMMfOI^OI ££SJ2gS JiAlofte *i£0ID. 

DONE4!S3( gfgEIS EHXISOI £3 B3l±^g mE\Q\oV\ 9I8KH SIHte£lffl5(310)lJIOII £!te 2)SS 2H 
XI* BB0UI9lte 8*01 JHAISQ. 

SS. DONEiJSte RAM*!!Ail±^ 2£3£§S XIAISt ^2|2§ 3H AIXHICH^I (68) Ete **a<0(52)21 it 
S a SOil H8SQ. 

S ttS2l EDg MAI Oil Oil A1 QIEI2S8 0ISM^A!±gj§ A(S»D. 

CQBAi. 0fdJ2SH^A1IA1^ 23ftS RAMH(M7ISIS^ Af§ofb ^^S Ate& S2^f S!D. 

OUSMS RAMfllO(7l(88)te ^IH NESS^Ei 21MHzg^^^5 ^e£Jte0l SfoH. 0FB2S = SA1IAi 

^s^m^ ^ei^^g ?§sa. 

CDBAi QfB2SH5AllAite S^ofteQI 21MHzOj M^EjlOISOll XIISEIXI &^Q. 

01 MAI01I01IA12I QfSIESg XHS^I0I^M^°!EiIHI0l^;i^S mm I-II11E2I BS dlS^I^EH 

CHiiJHIOISISB AfSSD. 

HI11E2I 01 S^f E M^aiOieoiiAi OilEBHICH^I ^2 Qi M^AI±SS h\36l 

01 MS^Dfe ^201IAi 0^2SHSAIIA1» 21 BffllOI±ofteCil MSSQ. 
UI11E2I XHe^l^l^^ l^iil^(CK)2f §^I£JXI ^^^^(DIN)M 4^£Q. 

□ IH§^ISIgb CK2} §^IE! DINS AfgofOI DINOI CKSD ^lil^^f ^SXI ^SJ|Q| 01¥E UBLHte ^ 
Si aSSAIZlD. 

A12E0II OIIME bf£f^OI. HI11E2I Slgte iJ^ DIN01I g^o^Ol ^EH 010. 110. 100, 101. 111 HBH D 
-Al ^^l^£H°J 01025 lODfe ^EH 20IE SQ. 

BI11E2I XH§:i^^b ROMJtflCH7l{104)£} RAM HI CH 7l{88)2f StOI Ol^l^ ^tlo\^ ^!E1IBI0I± 

2J501I Olg£!Q. 

XH11E2I tl& DINS ^fc!6*S EJi*l(A);F }1IOI5(F)OII EloH AflSEI^I IDS Oil ^EH "010 M 0I g 

EH "i 10"25 *IO!EiQ. 

XHe;iM^(CK)OI g(low)^EHS £LX\Q\Xt 211 M(B)^ M0IM(E)(HI 21 oH £IA-il5£i(X Dm "100"5 201 
ED. 

□ SOII S3(CK)0I SOKhighJ^EHS £J2 2Hxl(C);f }ilOIM(A)0il 21 oH All^cjOi 3 □SfefEH n 101"S SOI 
ED. 

HI1 1E0II EAIS HFSfaOl BH JCI(C)2I ^^BJfe UBLHOIX^ 2iD. 

S^tU^^f DAI SfefEHS 2HXI(B)^F MOIM(C)0ll 2J oH Aiie^Oi aS^EH "11TS SOISB. 
^^(CK)OI SB "1H"$0II □Al s^gjg cj 2 £n X , A;f }||O|e( C )0il oioH BA-il^cjoi SB "010"2^ SOI 
SQ. 

e^(CK)oi dai smi^HS be wmcw ^ioi^(b>chi 210H siaiim boi eh (state 

machine)! S^I^Eil '.'OIC'E^ ^rlAI^IH. \L\Dk\ B^B^EiD. 
fll13E01ite HI 4b £21 ROMHI0(^l(104)^f ^AiloMI EAIBCH 91D. 

01 ROMHICH;i(104)^ 3HAIgG. ^ ROM(IO) E^ 9^BXI RAM Oil Xi^BCH Site £IH ^ii 

^S 0IB2S3HAI RAM(94)01I SSAI3I^ 1^1 ^^^2S flICHofe 3HAI^Q](400)1 5^of2 °ID. 

□ E^ngggg 16bfOI^^' 3HAI RAM(94)0il ?E9D. 
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16bmiM AOSS2I sagoilAI SEggg BUBBE SSS 16tlf0|s AOS^ £2 El 21 2011^ 01 g 
H8SS £1 Sot XI BfOK)* elD. 

3IAISCI(400)fe 2«|e ^EHfflAj. 5 16 uf()|e ;>HAiA021M£I SOMOIE^ 3HAI RAM(94)0il 51 
§ It USUI £SS2£Mi Snggoj Q|3g £5MH | ggsfe 2til^ #EH0(i!B SSoJZ 2!D. 
01 201^ ^aCH4J2J B IgEH^ HS3^0I 3HA12J B?lttOIIAi ^gg 3d 01 XI £E = 53HBBI0IEW 0101 
3HAI0H SEEJOi 2tfeXIB_XIAI»te OIOIS(idle)&EHOICt. 

HBH fll 2gEHte MAI (HI "sSAI3lte 8S|H> ^SBIXI ROM Efe 3*e£|XI RAM£I ggg ^Sofe 52(01 
SAIOil ^Sga XIAIoffe HEBOID. 

□ £12 J9I 3&EH^ 16dfOIM 3HAIA02ieo| 2 g ajOIS^ SESBBWXI AFU& Egj^BXI S 

M 4&EHfe MB BID °!U^1 SEIfeQI. 01 S5b 3HAI2I 16tiK}|§ S^|0| gat SMI SIM8tXI SJ£= CHE 

Eil±^B AISIofDI, 010 □ 3HAI^ HgH^OI S^IEIfe CHEfll±£t BXIStfe 16df0|e AO 2! SSI gj«« 
Oil CHS 33IIOIIA1^a XH9IXIJI SO. 

BI4bE21 3HAIHI(0(68)te 3HAI6JS. ^ 3HAI RAM<94)0il ^I^EJCH 2!^ SJofe 8BS ^IH 018ft ^ £ 
83 XIAIofe 3HAId£fi £3ot01 3H Al 3d (400)001 fll S 81 SO. 
BBA1 ggg ROMOilAi QilXISCHOtB SD. 

3E2jHd£fe ^Ail±H WEai±°i 30ISB *JS8KM H§DS ROM2I RAM£ 01b 5101 ^Ait±EJ 

CHOf ofeXIS XIAISD. 

E*h 3HAI£B(400fe ESUg £882! S£Z2g^SB(PC)2l £|8t¥l tilSOil CHgoffe 21 4* B ^Xlofe 

3tSa(£AI&8)B EftofH 2!D. 

01 ^8B!= 3HAISB(400)2I PC23S SoH £ES!Q. 

ROM HI (0( 104)11121 3HAI£B(400te OfBEESAilAi D\ OiS 0l^32i6H QO&EHOii 2i XI 8*81 UBLH 

WAITHI0i£J££K OtBESOl "2(GO) B SEfe "22TSE0II 2!8B UBLH^ GOBI 01 ill SB ^£J^Q. 
01 S ^SoKMIAI. 3HAISEi(400)^ 3EIHIX1 HI 01 SB B«AI3 HI13E2J NOR^il 01 M(408) Oil ^1 
OICH ROMB0IS^SEI(406)2l MBOiS^OII JHI3SB. 

3HAI£B(400)2t 3EIHIXI£J£(CODEFETCH)B ft«A|9IS. ROM Xil CH ^1 ( 1 04)LK 21 £B£I3^ Oil 01 EMII *l 
Oil SA1 3EIHI*Dt 3HAIEICH0* o^l HIS Oil &9\ ^£1 ±91011 2ib 3EIHIXIB JHAIcOLRi GI0IB2HXIB 
JHAISD. 

HI10EOII m\ EAIEI feBSSB S&ofe SIHSI^Ie g^E! *!£3t Oil 01 Ef 2HXlSg£Q Q ^ 

8 S*j£?l5 ^E^ ofeGI M8SQ. 

^ICH^^f ROMB0lil3f8Ei(406)S^a Sl^SJa ^I^MfOlgOl JHAIED. 

ROMH0ia^8H(406)te ROMROYBOIii^S, ^ ROMQIOIBSOIIAI ROMQIOIBB 018ft ^ 2i81 XI 

Aiofe tism waAi3iteQi M8am ubii 01 tis.^ ^ioiM2js(4io)^^a #^eid. 

ROM HI 01 B gbl^^(ROMRDY)^IOI^^ XHS3ISI3. 01IBMS X1I11E2I JH8^IS^B S^ohH IH§ 

5iais(402)oii aaaa. 

H^AilA1l^§ M8of01 S^l^ ^CH£i ^ EHXI(404)B BAilSAI9IPI ^loFOI nSIH aiXI±H(R14)B ^Wl 
±(EN.R14^l^^^)&o^M1 ;HAI£I^ HIOIBJHIXISStB XIAIof^ OATAFETCH^i^B £&h\3D\ floftt 
ROM. DCK ^JSB S^^EIQ. 

qioib on^i^s^ ROMB0lS5^ga(406):^ ±§£i ^(ROMDiioiB&oiiAi bo\bj\ oi8:^^e as 

ofe 31^)011 E^ft m & f ^E!D- 

HI13E21 ROM^IOi^lb Di S^lg ofU2l &«^2^^B CHEfll± SSI tj^ofe ^l^e S*E1M 
a|Ai(414)2J #^011 ROMCHEai^B UaAIEJD. 

3E22HaiXI±EU412)£ Q\± ROMHSU^ ^B^^B 0^E3E:f ^SEICHOt ofbXI^ ^goUl 
01 ^ffl NESHIOIBW±(HD)S^B SEED. 

3E^B21IXI±a(412)^ 32dl^ ROMCHEai±°! 801MB ^Bl^!Ai(414)0ll Hlg^D. 
ROM01Eeil±2l 2om Ul^ H^3^3^a(PC)0| LH8E^ 2B H|g £J CH JIB. 
3HAI RAMOII QIOIBB ^l^ofH 91^ §011 3HAISE(CACHE LOAD)>JSO| 4 u|s^ 3H Al SCH (400)011 

2loH ^4SSD. 

^;f^2J «Bfi§l!A1(414)2l CHEai±S38 aiXI±B(R14)^ mi\± i (0IO^Q 0fBEg8aiXI±a(R14) 

£i UI82S ^a atasiD. 

aiXI±H(R14)B ^Ail±6^ QI0IBffll»aifl(404)fe BIOIBIBI»{DATAFETCH)tja. 5 aafia|A1(414)s 
oFOIS R14gi^(^ ^ffl NESC-ilOIBW±(HD)^^a ^E£j QI0IBa3aiXI±B(416)2l U8)l ij^oMI 
ofb AilCH6i^SAi AF8B^ QIOIBfflltltJSB ^^AI^D. 

HI0IBa3aiXI±EI(416)fe R14iB!*l§SJ2> BI0IBa32l 51^91 til^s ;i^ofH 2iD. 

?]|^oa GIOIBiUlXl^S^ ROMB0l^3^a(406)£l 31^^! ;HAIAI3IH, OICH }11 01^(410)1 1 

oH ROMEblijS(ROMROY)M ^^!A15I^ ^1 01 M (408) Oil HI£E!D. 

ROMRDYti^^f ^^B3 ROMQI0IBtH±(ROM D)[7 : 0]^2I GilOIBB 018ft ^ 2!D. 

Eaf OiEdil± ^Eil^A1(414)^ ^ffl NESOiEfll ±W ±(HA)gsa ROMCHEai±l ^6i§fD- 

NESCHEai±fcH±^ ^£li^A1(414)0| HlOiS^OII 2^£J= tl§. "ROM"0| ^ EH Oil CQB ij^EiD. 

n '•ROM'moids^ oiaiE romx^ch ^1 wi >ii ^ni nes;^ romche^±^±s jcnoioni xiai^q. 
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SHSgOl CI28EI2 a* CHEEII± 8tEIB3A1(414)fe HS3B^SH2I LH S Oil ?HAI3G(400)2I 3\SB 
Oil 2loH 43H2I £!6>?iblSS CHS 2HfB HISSfteQ. 

01*8 SSB30I G3EEJ;iOil SfAl 3HAIA023S;i SS5S! 16tJtOI£5 LHHXIS SgElfc 21 ?>*3I 
SO. 

SEJgSjA1(422)£ ROMdlOIBEKROM 0)^Q DJ£I2S2I 9aXIW±(Z)OTXI ROM HI CH (1 04) LH CHI GIOI 
B 2SS H8SCL 

01 XI (404)011 2loH tt»g GI0IBBIJMi!S2* ROMBOIS3^H(406)OII 21SH W«5S ROMRDYfciate ROMtH 
Gi(420)2J SSg 2^311 offe 31IOIS(418)011 JdlSEiD. 

ROMQI0IBW±(ROM D)(7.. .0)^21 ROMQIOIBfe ROM tHEH(420)01l SSEiQ. 

S£Jl^!A1(422)b ej|XI±B(R14)S 2!|Aii±32SMi USJIAIEIi* QIOIB XHIHIXISE. ^ >1IOI^B2f » 
8 S33ES CiaSS 3 HI Oil [QB ofU2J £j 

2EffllXIS5tOI CI3S£J^ ROMfllODI(104)te HI15aE2i DJSI2S2I Sgtti^Oil ggg £J^Q. 

MS BS30I CI3SEie ai XI ± B (420) Oil USEIOI tHBUtOlM^ Zffl±&OII dJBM SO. 

*SS MS BSS^218 JBI13E2I gEJM^AI (422)21 2 gSSBWOII XW±&Oil QIOIBB SSoQ 

SD. 

9£iii zw±6T2i HioiB= Dt£i2asaxi±H(76)fis ofu°i g§ am±aoii SSSQ. 

3HAIHIOO(68)^ JBI14E0II SQ &A1loMI EAIEJOi 2!D. 
01 3HAIJ9ICH;>l(68)fe EH □ 31*1 (506) B 5S8t2 2!Q. 

01 EHZ2£H*I(506)£ (MIBMS ?joH 3HAIHICO0II LHSS 32SA1 Zl^E! 3HAI RAM(94)0il ggOl ^ 

SBOi 2ib XI B XIAIo>fe ^l^§ ^5! 64;H2j MIS ESoQ 2JQ. 

EH 301*1 (506) U12J 64^H BEHD 2J2ja 3H AI RAM(94)01I HSEIOi 2i = 16blS21 S£2f CHSSD. 

ROM 5c RAM 21 S§S SAIOII 3HAI RAM(94)01I SEE! CL 

W2HJ0I SHSgOl £Jgj£l3 16bfOIS AOSS2I £OJdmiS^ HI13E2I R0MHI(O(104)2f » 
at 3I6B 3HAISCH(400)g SoH RAM(94)01I SESQ. 

Oil BOlumis^ £EBflHWII 2S 16d>01S AOBjSfe EHnfll*l(506)B eSH ^SEJCH MdO(flag)i! 

i4diE^^;i(502)^ hsub^sb^ ochi ai ismxi ^i^ofb e^e ^sa^s saoiBtisB m 

3 SUM. 3U0IS3S(510)i= ROMXHODI^ IdfOISB £32 Stil^ £J2!i§ XIAIofe ROM 0101 B £bl£J 
£(ROMRDY)B S^ofE □« EJ M ^ A1 (504)011 2J3H 0iE3l±E! £1*1011 %L±= EO2H*l(506)e MSSD. 
3HAIWI0l±eilXI±a(500)2! 533B^8B21 2&?ldlS(0ll£ 12. dlS 3-15)5= ^21(502)011 

fll2BDt 01 ^6.^1(502)^ HSZ2^?^a(PC)S ^B2I CH-EEJI^^^OI 3HAI RAM (94) 21 g?ILjl01l 91 ±= 

xis aasD. 

^6.^1(502)^ ?HAI RAM01E3I±21 a^«aie(MSB)SA1 6;H21 LSBB ^^ofeQll Hi 3^H2J LSB^ E. 
S3a^SB(PC)g^H JBISSOID. 

S?l01ir6i^(O/RANGE)cr a^l(502)2l 3H£ja^6i^01IAi W&BQ\ «!2jElQ. 

^SS S^IOIl^^^ 01 £J£:H omi^ttH 2H^10iaiOI(506)LH2i 6HJ2I 211*121 ^§1 JHAIAI3lfeQI A^SE 
D. 

EH*I£S£ CI^BM^lAi(504)B SoH a^£J^ 1,^^1(502)21 3H AI CH Eftl ±0il CQB If^glf SAIOII. 

01 fi^3HAI RAM Oi ESI ±011 CHSofe 3HAI01I USSiW 2ill XIAIof^ 3HAI RAM(94)21 16bWIS Ail32i 

S01I CH§SQ. 

EHH£1IXI(506)21 m^B ^EJI^AL ^ DEMUX(504)2J 643H2J 2^°! i^il ofU2l Dig of 01 
6HJ2J SHXliJsB t!^of^ SQ§S|A1 ij^S^Oil ;i*6W 643H2I EHUdHXl 6Jsl^2l ofUB NOR^IOI 
SOII B£d\± (512)(HI XHgEQ. 

NOR}llOIS(5t4)2l DE EI^S ^ofb 3HA1 RAM (94) Oil A1 ^1 ^ Sjooa oj«nj| |io^§ 

^dlb a«OIBei]fiOID. 

XfllSaEOIIfe HI4aE2l ALUXfl01^l/aaCI3Q(60)2l B^DOIOi^SOl EAIEJCH 2!D. 

XiMSEOll EAIS df2f ffOI. ALU8(M^I/aSD3Q(60)fe 3HAI RAM(94), ROM X-fl CH ^1 ( 1 04), 91 
RAMfllOUI(88)S^ §g§ ^^j§[Q. 

Oil ai£J2*i ^2±!£ ALUflKH;i/BSCI3B(60)2J ^^^f OJLIffl BXI ?ISH HM5E0JI EAI£J 

Oi 2iD. 

gEJl^'Ai(525)^ 3HAI RAM(94)2} ROMJBI(M3l(104)2f RAM XII CM ^1 (88) S ^ £H l^Elb S3SS ofUl 
d^olffl. 01 ^9 ggg mOI5Baafl(527)0« gJ^AI^iQ. 

^Eli^A1(525);i RAM(E^ ROM)2l gHl§ CH El ggg id^oth:lJ^ 3E^B2ilXI±E-lLH2l ±S2l 
blS. OllilS bIS 42I ^ EH CHI B^E!D. 

CQdlAi. 3E 3 =53dilXi±Ei0il SES CHE£ll±gSOil ROM(E^ RAM)2S ^82! SgOl G3ESQ. 
£§!. £Ei!<*!A1(525)!= 3HAI AilCH;i(68)01l A1 ^^E! HI(Nya(CACHE CTL)2I ^ EH Oil CQB 3HAI RAM(94) 
21 gg§ •y^ol^GI, 3 EOi£l&±= ^ l» 1 ggOl 3HAI RAM(94)2I ^ ?l LH Oil Sill HdlH £H3til 
S;i 3HAIMC02I LimO\ ;isE! b!2f^0l ^§§1 XIAIof^ iJ^OID. 

{L\0\E&21V\X\(527)±= ^S^^3^EEi °]0ilOIM^2(PCEN.IL.IH)S EiOilOllEJS ^ El 1^ A1(525)S^B 

8tilS Sg§ ^^o|Q. 
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□ °joiioi!Aj£fe mmm& ggoi rom(E£ RAMjss^a nujtison £2m romjhiodi(io4)(se^ 

RAMJM 001(88)) Oil 2I6H 

RAM(E = ROM)2^«ei gg§ IBIflSfe gsjg IflBMtOll OlgS g!2S 6UI [fflSOil ggC!3S 

g ^ R0M SEfe RAMfllCO(104)(88)Oil 2I6H = §388^88 oiOIIOIl>ii£(PCEN)Oil 2ISH JHAIS 

SB!. 3HAI RAM(94)2I ggOl ^ISEJS ESIlg^gB °!OIIOI1*J£(PCEN):>> ^EI^SJCH 3l>3 
21 SSAflAiasiaiOIEOIIAI SgOl 4I8SQ. 

ROM(10)§ «!A1l±»teai SBI^ AI2J8 3HAI RAM(94)(Eb 3^21X1 RAM)g ^MI^o^GI gBb AI2!a 
D fi£! if JlfllSOy PCEN^m 0I§3HAI RAM(E^ DOIU^(E^ ±EH^i RAM)CI3S 2J0ilOIMiJ^2D 
ROM°4Ail^0il CH5H § Zi^og g^Ste >j 0 l gSolD. 

HfOIHB2JaiXI(527)01l S^AI^E^ HSSIW S£S §5E(1.2 N)S IIAI»te »SAI3I?I 

?ioH ^IO|eaS(537. 539. 541)011 2I6H JH^E^ UBLHCH*] g£H SgCiagSJ^Oll 
mOI5B°iai*l(527)0il £EE! Sgg Efe 3I0I3«E te£l SI £(551)011 fllSEID. 

^OioilE te£ISI3(551)te OtBES aiXI±B§^(76)U°l aill^BB 4j§!»terQI ^Olfe §3E1 

otdi ciass a§ xiai6h=gi Afga^ si^oiq. 

cubai §aE§ □asswon »ai ^s^es ssissm «»oi *sm±a si^ am±a. 5 ns 

ai»±H^ °-$A1l±B010t SSOI E^ofe QIOIEffi 2^23 ««Afl±» ^ 2iE^ 393 

D. 

^CHollE fe£IS13(551)fe 0\RD\I\ Cia§ HIOIiZIIIlSEf 0>UB gggaEOIIE Ig^D. 

SgCI3iiaS(60)fe ^IS bffifaOl CH§offe HB3±S30I Ciag EJ^e§ XIAI8fe ALT 1 £ ALT 
2±l$m VtSK\3\D\ flSKM K\E0\\ CiaSE! gaEOil f £ofe ESDB III 01120 2 0fe£l £J3(543)M 

SS ££H 29 ALT 1 PREiii^^ M£Ha^#;i *r£J£J 3(543)011 2I6H afSSD. 

^323 \l£l£°} \H£1£D\ 2J3QI0IB1 Qofe SgOl CiaS£J2J§S XIAIoUl ?I8H »«SD(013IA1 
L3J- Hte 21 21 ot?!bl3. ^u|E| UBi^Q). 

. IHMdHH2f ILM^Ife SJBCIIOIB Ef^SgOl gaE3A1 □aSBXI = cOI SQ. 
(DBAi y(not) IL(IL)£!S» * IH(IH)*Jfi;i- mOIHBSiffl«(527)» °J0ilOIMAI|i BIS?* 2iD. 

bfSI^OI ALT )tl&°} ALT 2^Sfe QeOil g3E^ ^Sof^Qil AfgEJCM HEIH 01 M 

Oil 6JS0II CHS AfS2l ^£1011 CC^ i^i3Ei ^SoUl flSKM 0*11^2 ^101^21^(541 ) Oil 

M&&o\ cias^aias (537. 539. 540011 &s*aa. 

^CHollE ^£1^1^(551)^ A^Oll CiagEI §3E SI OI5JgaE(01lgM2 HEI^'^aE ALT 1 E= ALT 
2)^f Ciag^ttH tt^E! {JfiOII ^l^ofOI. aiXI±Ei BgAlgJCK 

SgfedlSi^(543)LH0il EAIS bfa»OI. ALT liiia^f 

□ as^£i2j^(545)oii 21 on ciasas alt i rpe^^;f ej^qi. oi h^h^ jhicnmso g 

gfeaiaS(543)0il 2JoH S^EJCH OR^I0|e(549)e g^oltt ^CHSilE ^£IU^(531)0il HI^EIQ. 
E§} ALT 1 PRE^i^^ ALT 1£H*l(547)e Ail MAI Q. 

E OR^I0IM(549)^ 2HXI(547)S^B ALT t £J«S§ %m&0\ U2%£E\§1* (537, 539. 541 > Oil 

D. 

HI15E0II ;HS*2J2S LiByi ^CHoilE ^ElaiS^ 4;H2J aiW±B Xil CM bl M(XSEL 0. XSEL 1. XSEL 
2. XSEL 3)^ CHS^i »»£i^XIB ^Sofll 

0IP4;H2J XilCHblM^ ^ggoj ggon oj5|| AlgElfe XW±^ S^S 1 63H2J aiII±Be ofU2] aiJI±B 

21 W§g id§iofe. J3I17E2I aiXI±B XHI CH 2J ^(76)£> am J\^2 aEISa!Ai(62O)(622)0« 

D. 

df^Ai, n}0IHBBaiXl(527)^ ^ESi^lOll SAi ggOl aiJI^B^^blM (XSEL-UO)l ^^AI5I^ ^Oi 
olIE GaS^dlS±(529)0il XII^BH. 0ICHA1 ai^l (535)011 OUIBCH iiis(XSEL 0)^Ai i^SQ. 
2HXI(535)^ H^H^9^ad!^(PCEN)0il 2J5H £]0IIOIME!D. 

^AfoMI ^dl2J£(531)^ aiZl(533)01I 31X11 XSEL-LM tfaAl^lffl. aiXl(533)^ 01 g>0F 
XSEL 1t!SB as?SD. 

ALT 1 PREiL'S^ m0ioilE^dl(551)^lgLH2J Q\& CiaS^IS! s(529. 53 1 ) (Ml HISS HI 1AI0II Hill 

±B AilOi^dl2iS(76)01l 2loH 2«aS aiJI±Bl ^S»fe0l 0l§E!D. 

011112. ^WoliE^dl£j^(551)0il EAIEI bfSf^OI ALT 1 PRE^S^ XSEL-Uie ^^ H AI3I^ 
fe£ISIS(53l)0ll ESS £}&m& »U2I iUsOlffl. 01 XSEL-U1b £HXl(533)0fl 3X\BOi aixl(533)2l m 
tl^L XSEL 11 SoH ft^AiajQ. 

HI15bE0ll mO\o{\E ^B£J^(551)2I ^goUl OlIgAiEl B0IEJ tls.^ EAIEJCH 2iD. 

HMSbEOil i^il!4(CK)a. 3HAI RAM Cil 01 B OiEai^iOII «|SA12I gg§2E:f EAlaO^ 2iD. 

nam. ufoiEas!aiti(527)^ ^EntiHSK sgciass^oi ^ssioia. aixi±Ei ^ti^j\ ^^soh 

21. aiII±B21 §3^ i^XI Zbi±^01l ^i'lIHl XIAISfe BOIgJd^lOl EAIBCH 2iD. 

HIISbEOII EAIE' mSH^OI 3HAI RAMGI0IB g3E(^5E 1)^ i^^± (CK)2I ^^Oilll 01^ CH£ A!2i 

CHOIlAi ^aof}il a 30ID. 

saEb oil i is ni2i^i±2i ^^oim;;ni moiEB°iaiAi(527)oii n^Bm outu gaE 2^ 

ai,tl(527)g SSEID. 
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gaCiaD(60)fe HI18E2I AI&DiOilAi 2ii^l(227)2J S^g ^dofjUOW S3E 1011 QigoU=: Sgg CI3 
go^l A|5»»Q. 

&3ISf bf&^OI §g§ CI3S& UlUb ALU(50). 5>H Al HI CH }l(68) % M^ofE^ICH(52)e HI £g OfdlS^ 
?S2±0ll fll(H*]££ Hlg§Q. 

H15E2I ^CH5ilE^aiaS(551)fe §3E(2)M ClSSSJiaa AIZ!Gi0IIA1 tl& XSEL-llg U8AI323 
Ml i\\X\±B &J§!CI3S3SB 3HAISD. 

XSEL-UO£i£i= dHXI(535)0ll £Jf XIB3IS2I agg i=E|£|£(529)2i £3g UB^D. 

0II£§£ XSEL-0*!£fe CHE1 AISOHAi 2H £1(535)011 2I6H ggOl 22^ 5fe BOIBfc 

Sff SB tH±0il aSEi^l ?ioH gg^SMIOHOilAI 3lfeS S|5! °»A1I±E!D. 

tt\I\±B XU(X£Bai£(78)21 i^f YtH± 3! Zbi± aSSMXI±B ^ dij^i tfgAODI ?IoH HI16E0II 
EAIBOi 2iD. 

SEJMS|Ai(604)b 16JH aiXI±Bg 012 ai*l±B^ ZtH±£> v 2^B 31*1 X2!X\B 2^§10. 

gEI§2!A1(606te Oi@ aiXI±B5 Y Hi ±011 JUStt 3S!^B 3SSD. 

gEI§2!A1(604)(606)£ 4bl^ g| I|±B(600)(602)S^B ^ £31 $>&!SQ. 

ai*l±B(600)(602fe ^48! "FROM" £ "TO"Sasi±aaS ft! 81 St ^Gl 0I39D. 

a!II±EI(600)(602)fe Slbi±2i 4J»9iaie» aiXI±B(600)(602)0« Uie^E^ g*fofe "TO" = E|S!± 
S! "FROM"SBS!±» D3S&2£tti 2|2| BOHMEICh 

aui±a(6oo)(602)fe xn<M»ai3» aiAHMAi^i^ai mssj^ sgoii sboKM t bcheiq. 

E, gBM^A1(604)(606)^ ai JI±BM^(76)LH2 Wli ^*JSQ. 

E. ^EIMSiAi(604)(606)fe £15^ 4dlM3l ggg^II Efe ±±aiXI±B» ggofe ggf Mgo\D\ ?f 

of 01 S3tH±&2! SJof^til^S^B ^fciSQ. 

¥?f32£, ^ffl NES(NEai±tfl±S¥B2i ±S2I ^Jof^til^b ^>ffl NES0OI aiI!±BAil^Oli SB» ^ 

SSM JBIS6W ?loH S*BM^A1(604)(606)OII JHISEIQ. 
^EiM^A1(604)(606)^ ZbH±2f Ytfl±0fl 2J2f Jigg ai JI±BM ijSiSQ. 

XII17E0il aiXI±BM^(76)2K HI4bE2l aiXI±B flOite£ISI£(78)0il IH&E! 5013 2J aiII±B ^sjJUIOi 

tea si 3^ EAiaoi ssd. 

FROMXaiXI±B(618)te FROMggl CI3Sa23M| BJfeSS FROMSET>ii^01l 2ioH JWiegQ. 
FROMSET£J£S ^*!6HH. Ybi±2l LHS8 aiII±B(618)S §EE!D. 

□ dlH UAi aiII±B(618)UIS 3EE! CilOIBte Dg ggi BIN Oil AtS& GH0IB2* E!Q. 
ai^l±B(618)2J L1I§S SB»§!!A-1(622)2I OJB oHJoj S^2gA1 JCilgSD. 
gElM^Ai(622)fe CIS^aill^B^AI M§£jfe aiXI±B(RO)2I UigE 5HJ2I £J32£Ai ^{J§[Q. 
^EJM^Ai(622)2i EDi gJ^S ^E1M^A1(620)2I ^^OIQ. 

gEJM^IAi(620)b 5S3^^8B(^. 31 JI±B(R15))2I LH§§ oHJSJ 2J^2^A1, MERGES g § 

^Sl^tDl AfSEJ^ aiXI±B2l Ui§3l I^ggi ^g^lfflOil Af§£J^ aiII±B(R1)oj mgi OiagJ^E 
SAi ^iJ§[Q. 

SEJM^'Ai(620)^ X-il15aE2J ^CHollE fe£ISIS(551)0ll °loH 8>^S XSEL 2bl^ ^ XSEL 3bliM2! ^ EH Oil 

^BM^'A1(622)2J 5tJ\**°i gj^8 YW^^Qii 2ife CilOIEI^ §^§f OilOIBM XbH±^0il ^!3l?lo[0j □ Y 
bH±^9J UlgOID. 

bf2HJ0l ^BM^A1(622)2l SEDg EJ^S FROM xaiJCI±B (618)21 #^0IQ. 

^BS^Ai(622)2J HI15aE0ilAi m&S XSEL Obi M£f XSEL 1 tilMSI ^ EH Oil WSSICM XtH 

±011 

3»^8 aiII±B(RO-R15)2f ^^^^2J ^I^MOI 0IHUJUI D\£S1Q\ Stoo^ «;|0i|A1E 

D. 

aiJi±B(R0-R3)9J m^S ^Bl^iAi(608)Oli BISEJOI. ai JI±B(R4-R7)2J ^B M^'Ai{61 0) Oil 

XilgEin. aiXI±B(R8-R11)°J m^B ^Bl^Ai (612)011 JUIS£lffl. Z2£I2 aiX!±B(R12-R15)2l 
8 ^Bl^Ai(614)01l lilgEID. 

^ «EIS^A1(608. 610. 612. 614)21 4JH2I SJ^S 6fU^ JHI16E2! ^B S^j A1(606) = ^B ^^E! Y 
SEL 1 SI Y SEL OblMOII 21 oH d^^SD. 

□ am. SBSSUK608. 610. 612. 614)21 m^m^ ^EIl^'Ai(616)2J SJ^OI 3D. 

§BS^Ai(6l6)2l 4JH2I ^^121 o\U±= HI16E2I gMl^Ai(606)g ¥B g^E! Y SEL 2bl^ ^ Y 
SEL3bl^2l ^ EH Oil ^l^otOI ij^SD. 

§Bi^A1(616)2! WiHaiII±B(617)0ll S^EICH °!E01. Hd!H WmaiAl±B2l S^S YhH^OIJ 

^^BOi S!D. 

2IIXI±B(R0-R15)2J S^e^l^^gofS. ^ dllXI^E^ Xil16E2f BMCH ^^Ei b!2f^0l Z SEL(0-3) 

2i on £j §i E! BiOiioiMgj^e ;nm ^d. 

E§! 21 aiAi±Ei^ l^^'^(CK)Hf QI0IBgi^(OATA-IN)a ^IXIH .2!Q. 

WdUHI ^^2^011 Afg£ib aiJI±B(R4)^ CI ^ Oil 01 « ^ til^^ 1 ^ §J G±0il0ll ofOI bl ^o. 2^ ]i} 
°!0ilOll^ aiMS^ 1 ^ £J Oil Oil omibl^ E^oHI £!□. 
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aiXI±B(R15). 3 5SI2g^gEi(PC)fe SXH2I 16tiK)|e 3HAIAOS!E3f 3HA1 RAMOII $JHS(D»tXI SH 

SXIAI^Ite £J£(CCHLD)S J3I13E2I ROMHI0OILH2J 3HAISQ(400)S^H ^SD. 
50f32£ HSUB^SHte mD\£%0\ Al*t£j0i PC01I aiII±B(R13)2l Ul§i ofb 201 ?}&Sta 

jid^ am±EHRi5)fe masaAflgAjatRESETja ^Hggoi ^a^nioi Hgng^SEioii 

aiXI±H(R13)2l U§§ 5JXHAI9lfe gJ3(RN)§ ^*JSQ. 

U\2}£Q\ 9 mClSMSI Al^gjJJ* 2ESS a &S21 neH5| 3E^AilA1b DSS ^^121 01IS ^£ 
□218 OISXIISI S3. »CH 9U *±2f US filta tf^QI ^°JQ. 

xiii8£oii*= Djaisaoi ci^saioia Q2i«3isoisfli2i ^^s a«8K?i saoi ois^i h^h^ejchji^ 
aa ai8ssi aaas^ason dish as§!Q. 

am±aBSJ2l ^SaiJi±B(R1-R15)b MDEIfiSfaoii OISSEJ^ &^0U 2*aSD(0HBBa 

ejixi±a(Ri)fe ma x$\x\m hsskh am±a(R2)fe sig Y?itiaaa a a am aixi±a(R7)te AtQa 
§21 £oia asset....). 

3*. a^!(650)2£ UBtf W2HfOI iPE^gEi^ AilM£IO< £31 S!«aOI SliiaD. 

g^(652)0it uaa uwaoi wdsissi 4>ga2!^i »ua aaa aoia ?ofc aaasroi ^oheid. 

^, a 2! 21 SSOIlAi 3 a 2! 21 A|5|g§ SHIXOf §(-)2l 3t(-VE)0ia ^SOI B§U660)2S £JI 

SO. 

nau. as!2i nsoim n a°!2i Aisisg y&s annum asj2! aoim sufaxi aaaa uauite 

»(+)2l &0IB ^H3^B2i LHS0I a±8MI 22(654), nan B£&!«!9SOI *J8EIO» SJSS *!«OI 
B39EI?IISO. 

nan §^(658)oiiAi ^H^aa2i lhsoi osixw aaao. 

XWBMH} *5m8H2! LHSOI 001 OfU£ M3(654)S EJMOh 3fe SHJf ^gEJCH ^H^8EK654)2I LH 
SOI a±»H Han 5Q1 O!«|0l 8D (654). 

n&U mE3\g&2l UI80I 00l£ 3«D2*8*2I xSH2f ^Q2|g^2J xBS^ a^SD(660). 

US AfDa^2l Y HEIGHTS 2±32(662). □ 3iO 001 OHJS a3(650(664))2S DAI g^l 

eioi aom. yjih^ Da ^AtaEi 2s ot^o^i ?iofoi aoia{665). 
y heights ooiaa ^eoi □ ^isaw A^Qal0l a^a aoiD. (666). 
nai^ia sasteGi oha2s sixii^s Afgs^ g^sa ^ss^i «skm. nii8£2i i^^xtEg ^xiof 
A^Daastas oiiajE^a^oi 01x11 «aaa. 
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O^BES ofESIIOUf 553^1 ^SAI3DI CHSJil g*Jofe:>fe ^SO ?ioF01 Qg ^SS £J\ 

MBB^ ggESniSS ^86^12011 ^§^EiAI±^, 0IIH3 ^Ef NESfe H 3E°JHEj|II 

±b<& ±3.&mo\± am±B0ii sis ji^ai^d. 

7\\Q]t NES^ XEQCHEai±2J of^dFOI^g ROM HI ODK 104) 21 ^ MH^BOII B0IMAI21Q. 

nai^uAi nes= ^¥aixi±Ei2i msai- £^ejch ztH^oii msm &m\Q\=m romjgiook^oii 

BOI^&D. 

romjbiouiocmxjii as NEsaoiMssfa o^oimi aaswou* muz "iHGorMeo^ 

Ml ESQ. 

HSU^g&OIIAI 3HAIWI0l±ai JI±B1 «k>!0I ^HAIMOI^SQ 3QE. SE= 9H All EH 3 Oil E^Hi^g 

ag eaaoii 3HAibiioi±^m±ae ises a a aw 0019, H^n^9^aoj meoi 

ROM(10)2£ SSSW ROMB0IS^8H(XII13E2l «s«(406)W JHAISQ. 

SJIOII. h\QZlM Ai^P&e ^SoUISOil AFDdJg mRE^H^OW Af^£J^ AfDdl^ 

"rx";f aixi±a(Ri)oii bis a 2 "rioop"^ am±a(Ri3)0ii hissd. 

Oil E]III±E101I £<Of £^ t^&EJH US AtDBSHSnSSOl QSill tfOI ^HJHAISQ. 
ROMfllOO(t04)U2l ROMB0IS3FSH(406)^ 31^ 5(2* 200 ns)0fl E^ofS. £!g|& 111 1 g § "IWT 
rloop. hlines 2"£ ROMCIIOIBfcH±OIIA1 JHI4aE2i HfOI5aiSJaiII±H(62)S ^SE!Q. 
QIOIBfe 3HAI RAM(94)01I SAIOII ^OI^E'D. 

"IWT rloop. hlines"! ^i!U(IH0fl S^a^^g&fe §^fED. 

"IL" % "IM"l£HHb S§±EiJO| DM 2bmi^;^ ^SC1l0IB(immediate data)^l UBUE^ 
□ . 

ROMB0ia3fSB(406)^ 50il E^Htffl SJSQ|0IB(»?IHF0ie)fe 39AI RAM(94)WI BOI^cjq^ romHICM 

;kio4)lh2i aAiaui±Boii ;i^acf. 
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rom mi xi oil 9n_i §g msia sisehoibsi gfibtoiste smutoisa ao\ zw±m sesa. 

WX\±B(R\3)1\ SJ0IISEJI2. 01 £11 XI±B(R13)0II mZB\§H8 A1ISAI1J sgog ZW±2I LH §01 USE! 

peasi oi AIBMA1 2i sss ^nggg ^utamn useisvei mixiaa 

"roJ?% 8S3Ea **" 4 °'-= am±B H0,3l(H16E > uia 401 ^ 

JPRog RX1(aiI|±B(R3))oj YW±6Ki S!0IOII£IO< 16UIS "FROM X'aiXI±B(618)0l H 

aau. 

"TO RX'ggg ftlBBBOIIfe 01 S33E2J SS?I 4«|g^ aui ±a fl<o<H16E)2l 4d|e "oi^o,- 

z"aui±a(6oo)s seeiq. 

M HIB"ggg "FROM X'aiXI±B2l 1601= LH§g XW±&0II ^'2E£A1 &g£JQ. 

ALUfe Xbi±£l &?IUK)ISB ZW±°i SmworSM £Oi ZtH±2J g« UtOISB 02£ AHEAiaQ. 

oi3is x9ixisi ±^*s sia»a a ARSi aui±EKRX)(am±a rdcni sq. 

gg "FROM RX2"B ftl 81 tt (D Oil E &^IS "FROM RXTSSS ^8&(DI2f SA»ff g5[0l 4^SE!Q. 

"Hie-ggg aixi±a(RO)(SFi.^| SAi sstat^ aieaxi^Hjoim a t^sa°]°i aaaToiiu^ md 

dlg£J 6f?l*« Xa20il CHoHAi &^|» 512} SAFS »2€1Q. 

"RLEN tt ggU* "SUB RX"g§g £*°ioj SS0IIA1 32!2I AIStBB SifS23JIM s RLEN(R12) = RO-RX 
SMI UfflEID. 

*SBEOte 0H2H&EHS UEIlHb g(-)2l °!29 Ail^&Q. 

"BNI HLINES3"gg£ "SBE02* Ail^a^ xil ItiWIS^ BEOS g§ofe 2bK)l£ SgOID. 
&EH§EO^ AilMSJS HI 2bK)ISte S3I2H«OIQ«WIOIIA1 R15te R 150)1 ggg Q&2Si»'«D). 
«EHB2an^ AfleEl xi sog, Ri5b gS&EHOIH SSESHg 80I 2I0EIQ. 

nam b inc rlents uoi a°!Boiam±afe ^che uh°i s»^oi msuej^ 5i§ easui 

*»M 351011 CH6H*J >1§ ^Q. 

^H^ssi ri2=ri2-i°i »ya aisaizjq. 

R12^l- 00! OHJ0 R15(5S3ZH3FSB)0II R132I LHS0I 3§£JCH EEm S221D. 
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